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PIPE PILES SUPPORT all-welded 
oil-drilling rig in Gulf of Mex- 
ico. See article by M. P. Anderson 




















Raymond's successful — fOr mon 
OUTSTANDING ADVANTAGES then a half century has thoroughly prove: 
these six outstanding advantages o} 
OF Raymond Concrete Piles. These benefi, 
plus Raymond's expert personne! and 


RAYMOND CONCRETE PILES —— sx--isizes esuinmenssenit nso 


dependable substructures that meet 






every requirement. You are invited to 





consult our engineers for the facts 
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THE SCOPE OF RAYMOND'S ACTIVITIS 


{ pile f 


Includes every recognized type of pil 
concrete, composite, precast, steel, pipe 
Also caissons, underpinning, construction 
horh 


protection, shipbuilding facilities 


improvements and borings for soil inves 
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‘Our FORD F-8 pulled 
a 25-ton shovel lm: | 
up 4th St. Hill!” [L-==" 
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: R" ENTLY we had occasion to place our 25-ton shovel 


7 

at the top of East 4th Street Hill in Dayton,” reports 
W. A. Wadsworth, General Manager of Southern Hills Pit, THE FORD 
Inc. “We did this with our Ford F-8 Big Job without the 


assistance of a second truck and had a comfortable reserve HAS ALL THESE FEATURES! 


of power. To our knowledge, no other make of truck has 


pulled the hill our F-8 did, with a similar load.” *& New 145-h.p. Ford V-8 engine for top performance 
, : . - H i i] Py 

Owners and drivers sing the praises of the new Ford tr Ford exclusive concentric dual-threat carbureter 
. . for more power, more economy. P 
Big Jobs. Owners like Big Job extra power and low cost - 


% New heavy duty 5-speed transmissions for oper- 


operation. They claim the new 145-horsepower engine . wi 
, ating flexibility. 





outsaves engines much smaller in size. Drivers are enthusi- ees 
, 7TE . i 7 ated f sure-foot 
astic about the ease and comfort of the Million Dollar Cab % Big Ford power-oper brakes for 


: . ; stopping; rear 16-inch by 5-inch on the F-8. 
and its Ford Level Action suspension. Both are impressed by _ ’ 
. %& Ford Super Quadrax 2-speed axle with vacuum shift 
A otge for performance flexibility in Model F-8 (single 
models in a full truck line. Bonus Built is the superstrong speed axle also available); single-speed Quadrax 


construction that contributes to long truck life. Hypoid Axle in Model F-7. 
%& Large diameter (10-inch) wheel bolt circle with 8 
studs to allow for extra-strong hub construction 
FORD & it 
nd Bul 
Gross Vehicle Weight Ratings: F-8 up to 21,500 ~y 7 _ - 
. 9000 
BU/LT STRONGER 7oO LAST LONGER 19,000 ibs. Gross combination ratings: F-8 up te 


% Million Dollar Cab with Ford Level Action suspe™ 
F.7 up to 35,000 ibs. 
USING REGISTRATION DATA ON 5,444,000 TRUCKS, 


sion for greater driving comfort. 
LIFE INSURANCE EXPERTS PROVE FORD TRUCKS LAST LONGER! —————— 


Ford Bonus Built construction, characteristic of 139-plus 





%& Nationwide service from over 6,400 Ford Declers. 
% Ford Bonus Built construction for long truck life 








16 May 1949 © CIVIL ENGINEERING 













Ollahema City Builds 
Two-Stage Trickling-Filter 
Sewage Disposal Plant 


WEBSTER L. BENHAM, Director, ASCE old South Side Plant. An activated 


Benham Engineering Co., Oklahoma City, Okla. sludge plant for 10 mgd has bee n 
designed to replace the present North 


Side plant but on account of msing 
construction costs, this plant cannot 
be built until additional bonds are 
voted. This article gives reasons for 
selecting the type designed for the 
South Side Plant, the larger of the 
two; a description of the elements of 
the plant and their sanitary functions; 
and the costs. 

Packing-house and slaughter-house 
wastes add to the potency of the 
sewage to be treated. At times large 
quantities of oil and oil wastes from 
oil fields within the city limits get into 
the collecting sewers and must be re 
moved with skimmers before the 
sewage reaches the filters to prevent 
serious interference with the treat 
ment processes. 


WASTES FROM SLAUGHTER HOUSES, packing houses and oil fields 

within Oklahoma City aggravate the already difficult sewage treatment 
and disposal problem of the municipality. When the new two-stage 
trickling-filter South Side Plant, designed to serve these industries and 
175,000 of the 300,000 population of the city and environs, is completed 
effluent can be discharged safely and inoffensively into the North Canadian 
River, which is dry most of the year. Designed to maintain self-cleansing 
velocities, the main outfall reaches the site of the South Side Plant 18 ft 
below grade, requiring a 24-ft pump lift. The high groundwater level, 
which is 3 ft below the surface, has complicated the structural design and 
retarded construction. The pump house is weighted, and tanks are 
provided with groundwater-pressure relief valves to prevent flotation. 
The contractor is using a system of well points to control groundwater 
levels during construction. Walls and domes of the 90-ft-dia digester 
tanks are prestressed concrete with reinforcing prestressed to 140,000 psi. 
In the address on which this article is based, Mr. Benham told the Sanitary 
Engineering Division that he expects this unusual four-million-dollar plant 
to be in operation by January of 1950. 


OKLAHOMA CITY has no year- nitrites and nitrates so that it will Suitable Types of Treatment Studied 





flowing streams into which _ sustain itself without dilution. Okla- Studies of the most suitable types 

from its sewage disposal homa City’s population is 275,000, of treatment to be used were made on 

ts can be discharged. It’s two or 300,000 including environs. Two- (1 two-stage _ high-rate—low-rate 

ng treatment plants afford little thirds of the urban area drains natu- trickling filters, (2) two-stage biofil 

than primary treatment, using rally into the North Canadian River, tration, and (3) activated sludge 

— re chlonde and lime for partial one third into the Deep Fork River. Two-stage biofiltration will produce 


of suspended solids and The present South Side Treatment an effluent low in B.O.D. out lacking 

: reducti ot B.O.D. Considerable Plant cost $775,000, and the North in nitrites and nitrates and therefore 

OR sin judgments for damages due Side Treatment Plant, $230,000. this method would not produce a suit 
juate treatment of sewage Proceeds of the bond issue voted in able effluent for discharge into the 

llution have been paid in past 1945 in the amount of $9 million are North Canadian River, which has 










many suits are pending. building new main and sub-main little or no flow the greater part of the 
juently two new plants have sewers, and a _ two-stage trickling time. Asforthe activated sludge proc 
_ esigned, each to produce an filter plant to treat 25 mgd, which is ess, it is well known that when a 
uretor : win B.O.D. and containing under construction to replace the plant of this type is operating nor 
oper- 
‘STRUCTION OF MAIN PUMP STATION for Oklahoma City’s South Side Sewage Treatment Plant requires use of well points to dewater 
ooted : t Re inforcing steel for floor of raw sewage wet well and pump room is being placed in view below, left, and formwork is being 
- ew atriyht. Well points are installed along benches at levels above floor 
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mally it will produce an effluent which 
entirely meets the requirements of the 
receiving stream. However, when the 
sewage contains industrial wastes the 
process tends to be ‘temperamental’ 
and over an extended period of time 
the effluent might not be as good as 
that from a trickling filter plant. 
For these reasons the two-stage high- 
rate-low-rate trickling-filter type of 
treatment was adopted as best suited 
to produce the required effluent. 

The South Side Plant, shown in 
Fig. |, is designed to treat 25 mgd of 
combined domestic sewage and pack 
ing-house wastes (from the Armour 
and Wilson packing houses and eleven 
small slaughter houses) having a 
B.O.D. of 375 ppm, and 500 ppm 
of suspended solids. The packing- 
house plants are being required to 
remove grease, hair and paunch man- 
ure from their wastes before discharge 
into the sewers. The contributory 
population is 175,000 and the present 
flow 1S to 20 mgd, but the plant is 
designed for an equivalent population 
of 460,000 and is laid out to permit 50 
percent expansion without replacing 
any of the present construction. 


Production of Nitrites and Nitrates 
Che first stage of filtration is high- 
rate biofiltration to remove as much 


B.O.D. as possible, and the second 
stage is low-rate filtration without 
recirculation to produce an effluent 
low in B.O.D. and containing nitrites 
and nitrates so that it may be dis- 
charged into a nearly dry stream 
without creating a nuisance. The 
main sewer, designed to maintain 
self-cleansing velocities, arrives at 
the plant site 1S ft below grade. 
Sewage is lifted 35 ft at the plant 
with centrifugal pumps driven by 
digester-gas engines. The twelve 
trickling filters are among the largest 
ever built, and the plant itself covers 
35 acres, exclusive of the sludge 
lagoon. The present minimum flow 
was used in designing the size of the 
channels and pipelines to assure 
velocities of not less than | ft per sec 
except where the channel or pipe 
follows a settling tank. In estab- 
lishing the elevations of settling 
tanks and filters, the peak flow was 
used. 

A diagrammatic flow chart, Fig. 2, 
shows the flow and circulation of sew- 
age, sludge and effluent. Down- 
stream from the trash racks is located 
a floating oil-skimmer. The accumu- 
lated oil, grease and scum are drained 
into a sump with an airtight lid 
whence they are blown to the surface 
with compressed air to be burned. On 





the way to the raw-sewage wet wel] 
the at least partially oil-free sewage 
passes through four Chicago Pym 
Co. comminutors arranged for dual or 
multiple operation, each with a eq. 
pacity of 11 mgd, where rags and 
solids are cut. 

Four Worthington raw-sewage 
pumps, each with a capacity of 29 
mgd operating against a total head of 
40 ft, are direct driven by 210 hp 
Worthington gas engines. No electric 
standby power is needed since natural 
gas is plentiful and low in cost in this 
section of the country. Engines wil] 
be started and stopped manually but 
the speed, and thus the pumping rate, 
is controlled by floats resting on the 
liquid in the wet well. Jacket water 
from the raw-sewage pump engines 
and from the recirculation pump en- 
gines will be used to heat the digest. 
ers. 

Raw incoming sewage is pumped 
to a channel just under the roof of the 
pump building and 6 ft above grade. 
Each pump discharges separately 
through a gooseneck, the outlet of 
which is above the highest water 
level in the channel to eliminate the 
need of either check or gate valves in 
the discharge lines and to obtain the 
full capacity of each pump regardless 
of the number of pumps operating 


FIG. 1. OKLAHOMA CITY'S NEW South Side Sewage Disposal! Plant, now under construction, covers 35 acres. Because of flat terrain, 
sewage must be lifted 24 ft at plant. Groundwater level at site, 3 ft below surface, demands special attention to structural design 
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Section Through 
Secondary Clarifier 





Twelve trickling filters, among largest built, require 1,750 carloads of two-cycle crushed stone for filter material. 


Section Through 
Main Pump Station 
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etime. The pump suctions, 
are to be valved. Installed 
.annel at the north end of the 
is a Parshall flume for meter- 
raw sewage flow. At the 
m end of the channel is a by- 
ding to the main by-pass and 
f the plant so that at high 
river stage, When raw sewage connot 
passed directly from the in- 
» sewer, it can be pumped and 
then by-passed. At normal river 
tage it can be by-passed directly. 
[he sewage flows in the raw sewage 


channel to the two Dorr detritors, 
each 22 ft square. The settled 
organic matter is washed from the 


erit and returned to the sewage flow. 
fhe washed grit will be used for fill 
on the plant grounds. 

Directly downstream from the 
detritors, the recirculation from the 
primary filters joins the raw sewage 
flow and the mixture flows to the 
primary clarifiers through a 7S8-in. 
sewage line having a velocity of over 
| ft per sec at the present minimum 
flow 

The four square primary Dorr 
clarifiers of the center-feed type have 
, detention period of approximately 
two hours at design flow plus a re- 
circulation flow equal to the design 
flow--or a total of 50 mgd and an 


FIG. 2. 
secondary treatment can be omitted. 
























overflow rate of about 1,000 gal per 
sq ft perday. These clarifying tanks 
will remove about one-third of the 
organic load. Clarifiers are equipped 
with circular scum skimmers which 
operate inside a circular baffle plate. 
The sludge from the clarifiers is 
drawn off into sludge wells by hydro- 
static pressure and the scum drains 
to these same wells. The sludge 
flows from the wells through steeply 
sloped lines to the raw-sludge suction 
well and is pumped from there to the 
digesters. 


Trickling Filters Among Largest Built 


Settled sewage from the primary 
clarifiers flows to the four primary 
high-rate filters which are 166 ft in 
diameter and will contain a 6-ft depth 
of rock with a total area of two acres. 
The settled sewage is distributed 
over 20-cycle rock 2'/, to 3'/» in. in 
size by Dorr Co. rotary distributors at 
a dosing rate of 25 mgd per acre. The 
loading of B.O.D. will be 4,330 Ib per 
acre-ft per day, at which rate it is 
expected that the effluent from the 
following intermediate clarifiers will 
contain approximately 60 ppm of 
B.O.D. 

The primary filter effluent flows to 
the recirculation wet well, which will 
be in the same building with the raw- 


DIAGRAMMATIC FLOW CHART indicates flow of sewage and sludge to various units of plant. 


Primary Recirculation Splitter Well 


sewage wet well and adjoining it. 
This wet well is set 9 ft higher than 
the raw sewage wet well. Three 
Worthington recirculation pumps 
each with a capacity of 20 mgd, op- 
erating against a total head of 30 ft, 
are driven by 175-hp Worthington 
gas engines. One of the raw sewage 
pumps is connected to both wet wells 
and will be used as a swing pump. 
Each pump discharges through a 
separate gooseneck into a channel 
which leads to a recirculation splitter 
well just outside the building, where 
the flow is divided into three parts 
the primary recirculation and the 
flows to the two pairs of intermediate 
clarifiers. The primary recirculation 
is taken out through an adjustable- 
size submerged orifice through which 
the flow will be constant within 5 per- 
cent, regardless of the flow variation 
during the day. The primary filter 
effluent to the intermediate clarifiers 
flows over a weir around three sides 
of the well into a channel. A stop 
gate divides the overflow of the weir 
to suit the number of secondary filters 
in use. A differential water-level 
recorder will enable a reasonably close 
determination of the recirculation 
flow. 

The primary-filter effluent flowing 
over the weir of the splitter well, 


When flow in river is large, 
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._ Concrete Floor 
and Footing 


equal in quantity to the sewage flow 
at the time, flows to the four Dorr 
intermediate clarifiers, of the round 
center-feed type, which will have a de- 
tention period of approximately L* , 
hours and an overflow rate of about 
1,000 gal per sq ft per day. Sludge 
is removed by hydrostatic pressure as 
in the primary clarifiers, but con- 
tinuously and at a _ higher rate. 
The sludge flows by gravity to the 
raw-sewage wet well to mix with the 
raw sewage and be settled out in the 
primary clarifiers as part of the raw 
sludge. 

Effluent from these intermediate 
clarifiers, having received complete 
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Vacuum Pressure Relief Valve by Dorr Co ~ 
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Relief Valve Assembly __ 
8 Required Each Digester 

FIG. 3. PRIMARY DIGESTER TANKS (six) 
90 ft in diameter (shown above) have 10-in. 
walls 30 ft high, reinforced with wire pre- 
loaded to 140,000 psi (at left) and fixed con- 
crete domes 6-ia thick supported on pre- 
stressed ring. There are also two secondary 
digesters of similar design and dimensions, 
except for domes, which are equipped with 
Dorr floating gas-holders. 


single-stage treatment, can be sent 
ahead for second-stage treatment at 
normal river stage or by-passed to 
the receiving stream at times of high 
river stage. At normal river stage 
the effluent from the intermediate 
clarifiers flows to two groups of four 
secondary filters, eight altogether, 
each IS6 ft in diameter, with a total 
area of 5 acres and with a 6-ft rock 
depth. The secondary effluent is 
distributed over the 20-cycle rock 
(l', to 2' ,in. size) by Dorr Co. 
rotary distributors at a dosing rate of 
not over 5 mgd per acre. A B.O.D. 
loading of 416 lb per acre-ft per day 
was used as the design factor. A 
small amount of recirculation is pro- 
vided to be used at night to keep the 
distributors operating and the rock 
wet at minimum flow. Use of this 
low rate of recirculation should not 
affect the quantity of nitrites and 
nitrates produced. 


Existing Settling Tanks Utilized 

The now twice-filtered sewage flows 
through a box sewer to the final 
settling tanks, which are a part of the 
present South Side Plant. There 
are four of these rectangular tanks 
divided into 16 flow-through channels 
using conveyor-type sludge collecting 
equipment. The collecting equip- 
ment will be renovated with all new 
chain, sprockets, return rails, and 
wearing shoes. The inlet and outlet 
channels will be rebuilt and U-shaped 
weirs added to give a weir rate of 
15,625 gal per day per ft of weir 
length. The detention period in 
these tanks at the design rate is two 
hours and the overflow rate if 725 
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gal per sq ft per day. Sludge wil] be 
drawn as in the intermediate clan 
fiers and will flow by gravity to the 
raw-sewage wet well. : 

The effluent, metered through a 
Parshall flume, is discharged into the 
North Canadian River. Final effly. 
ent will be used for secondary recir- 
culation, watering lawns, fj 
sludge lines and washing down tanks, 
and as a coolant when the digesters 
need less heat than is recovered from 
the gas engines by the jacket water. 
It will flow by gravity to a secondary 
recirculation wet-well, whence it will 
be pumped for the above-mentioned 
uses. 


Digester Gas Operates Pumping Engines 

Eight Dorr digesters with a total 
capacity of 1,600,000 cu ft—3.6 eu ft 
per capita on an equivalent basis and 
7.5 cu ft per capita on the present 
actual population—provide ample 
space for digestion. These 90-ft-dia 
tanks are laid out in two rows of 
four each with an operating gallery 
running the full length between the 
rows. Six of the eight tanks are 
primary digesters with fixed-dome 
roofs and the remaining two are 
secondaries equipped with Dorr gas 
holders each having a gas storage 
capacity of approximately 100,000 
cu ft and ballasted to give 10 in. of 
water pressure. The system can be 
operated as two-, three-, or four 
stage digestion. 

Structurally the digester walls (Fig. 
3) are 10 in. thick, reinforced with 
steel prestressed to 140,000 psi. Con- 
crete contains Pozzolith admixture tor 
workability and watertightness. 
Fixed prestressed domes on the pn- 
mary digesters are 6 in. thick, sup- 
ported on prestressed ring collars 
Oakum and master joints under 4 
cove at the juncture of the wall and 
floor prevent leakage. Eight special 
pressure-relief valves in the floor o! 
each digester provide protection 
against accidental flotation. The d- 
gesters and final settling tanks are not 
designed for groundwater uplift. It 
will be necessary to lower the gr und 
water level by pumping from gravel 
walled wells, which have been pre 
vided, before emptying these struc 
tures. 

Digesters are maintained at opt 
mum temperature by passing jacket 
water from the gas engines through 
three spiral heat exchangers, one 10 
each pair of primary digesters \W hen 
this method is insufficient to h« > the 
digesters, the jacket-water W!' 
passed through exhaust wast 
boilers. When necessary, @ |) 
the jacket water will be 
through gas-fired boilers loc 
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bucket over section being poured 
jrawn into position to receive new batch of concrete 
ted wall appear in view immediately above, right 


building. Sludge or 
ior from the digesters 
through the heat ex 
sorb the jacket-water 
nto the digesters. Di 
ll be air dried on the 
eds or in the lagoon of 


that 600,000 cu ft of 
be produced Be 

ve passed through hy 
removal units. The 
ns [UO ppm ol SO), 
neentration in the 
high ior sale use 1n 
ted The removal 
three boxes each 
diameter with an 

wt 5 It. Che boxes 
nnected so that they 
combination de 


sewage-gas driven 
will be used for 
ut the plant Che 
chased by the city 
¢ mulls per kwhr. 
uld be sufficient to 
gas-engine-driven 
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pumps and enough generators to pro 
duce all the power needed at the plant 
However, it is doubtful whether the 
small power demand at the plant will 
justify the capital cost of generating 
equipment when outside power can be 
purchased at 7 mills 

The two-story, air-contlitioned ad 
ministration building, somewhat mod 
ernistic in design, is located at the 
front of the site on Northeast Fourth 
Street. It houses offices, laboratory, 
and a fireproof vault for storing rec 
ords. The laboratory contains a 
room held at 20 deg F for all B.O.D. 
work, and equipment for chemical 
and bacteriological work and re 
search. The receiver for the flow 
meter on the plant effluent is located 
in the hall of the laboratory building. 
On the roof is the visitors’ observa 
tion area. 

All major equipment, filter tile and 
filter media were purchased after 
advertisement direct by the City be- 
fore the contracts for construction 
and installation of equipment were 
let. The cost of the plant, including 
roads and drainage, will amount to 
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FOOTING for 186-ft-dia secondary filter for Oklahoma City’s South Side Sewage Treatment Plant are poured by Mulit-Foote 
seneral view of filter floor under construction appears at top, left. Ia view directly above, left, boom swings out to posi- 
In view at top, right, materials for batch are being delivered by truck, and concrete 


Filter, one of eight in plant, will have 6-ft depth of rock 


Inspection 


approximately $4,050,922, summa 
rized as follows: Major equipment, 
such as commuinutors, engine-driven 
pumps, detritors, clarifiers, distrib 
utors, and digester equipment, $520, 
000; 1,750 carloads of 20-cycle filter 
rock, in place, $438,790; 288,000 sq ft 
of filter blocks, $108,000; general 
construction contract, $2,924,132; 
roads, walks and landscaping, $60, 
000. Major quantities required are 
30,000 cu yd of reinforced concrete; 
102,000 cu yd of structural excava 
tion; 2,368 tons of reinforcing steel; 
and 190,000 cu yd of backfill and 
grading fill, 

The maim construction contract 
was awarded to Earl W. Baker & Co., 
Oklahoma City, on October 5, 1948, 
and construction was started Decem 
ber 1, 1948. The plant is scheduled 
to be completed and ready for opera 
tion by January 1950 

Benham Engineering Co. is con 
sulting and supervising engineer for 
Oklahoma City on its sewerage prob 
lems, and Louis R. Howson, M 
ASCE, of Chicago, has been retained 
as consultant. 
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Assemlly-Line Techniques 
Speed Construction of Cross-Country 


Oil and Gas Lines 


A TOTAL INVESTMENT in construction equipment of about $1,500,000 
and a weekly payroll averaging $100,000 


T. A. HESTER 


President, Oklahoma Contracting Co., Dallas Tex. 


these are some of the figures 


behind the average progress of 4,000 ft per day on a recent pipeline 
construction job done by the writer's firm in rough country in West 


Virginia. 


“spreads, ‘’ or teams of specialist crews. 


These figures include investment and progress for two complete 


In 17 weeks 90 miles of pipeline 


was laid. Modern construction equipment and carefully coordinated con- 
struction steps performed by specialized crews were the means by which 
this feat was accomplished. Such speed could not have been achieved 
thirty years ago, when the pipeline builder transported his entire equipment 


in a farm wagon. 


Modern construction methods have made possible the 


vast mileage of gas and oil pipelines now in operation in this country, 
and will permit the estimated addition of more than 100,000 miles in the 


next three to five years 


In this article, prepared from the paper presented 


before the Construction Division at the ASCE Oklahoma City meeting, the 
author outlines the complex procedure which has been evolved to secure 
maximum speed and economy in pipeline construction. 


PIPELINE CONSTRUCTION of 
today has come a long way from the 
farm-wagon and mormon-board meth 


ods of thirty vears ago. A modern 
pipeline construction “‘spread”’ is a 
highly mechanized and coordinated 


team of specialist crews, each crew 
periormmng a phase ol construction 
ind moving quickly to the next sec 
tion of pipe Chis assembly-line tech 
nique has enabled pipeline builders 
to complete quickly ind cheaply 

1 job that could not have been even 
started by the old technique Ss 


Recently a contract for 90 miles of 


4-1n. pipe to be laid in the roughest 
part of West Virginia was awarded 
to the Oklahoma Contracting Co 


of Dallas, Tex. With two “spreads” 
operating, the job was completed 
in four months. The operation of 
each spread was divided into 12 dis 
tinct steps 


Crews Work in Planned Sequence 

rhe first step was to send a pay- 
master to the towns previously de 
cided as being the most centrally 
located, to establish headquarters. 
His duties were to rent a warehouse 
for storage and offices and parking 
space for 20 trucks. He also con 
tacted the Chamber of Commerce 
and located as many vacant rooms 
and apartments as possible so that 
when the construction gangs arrived, 


RIGHT-OF-WAY IS CLEARED and graded to provide fair second-class road for pipeline 


construction equipment to move over 


Right-of-way and grading gang also constructs 


sccess roads so that pipe and other materials can be transported to construction site. 












they would have some idea where tp 
start looking for places to five 
While the paymaster was accomplish. 
ing these things at the headquarter 
town, about 30 mechanics wer 
checking equipment and loading ; 
out from the home-office warehous 
Once equipment was on the job 
the next step was to start preparing 
the right-of-way. A small crew con 
sisting of one straw boss and four » 
five men began making gaps in th 
fences. These gaps were 75 ft 
width to leave plenty of clearance {i 
the equipment to get through. Par 
ticular care was exercised in bracing 
fences before they were cut so that 
they would be entirely serviceabk 
during the construction period 
Following the fence gang came t! 
clearing gang. This crew consisted 
of 75 or SO men with a winch tractor 
and several power saws. Their | 
was to cut all the timber flush wit! 
the top of the ground, cutting a 
commercial-size trees into 12-1 | 
lengths, and trimming and stack 
the brush so that it could be burn 
later. This crew also blasted 
stumps directly in the ditch lime 
Following the clearing gang 
right-of-way grading gang took over 
This gang consisted of four lar 
bulldozers and two air compressor 
Their job was to smooth out 
right-of-way and make a fair seco! 
class road of it. This operation wa 
particularly difficult because of © 
tremely rough terrain. In additw 
to making the best right-ol-way pes 

































sible, it was necessary to build 

proximately 150 “shoo flies — 
access roads so that pipe and oti 
materials could be transported | 






the nght-of-way 






Pipe Unloaded from Railway Cer 


had het 





After the right-of-way 
prepared in this manner, the u 
ing and stringing gang started 













work was to unload the po 

means of a gin or boom U [rot 

the railway cars onto trucks e(uippe 

with semi-trailers, and thet we 
t ¥ 


it to the right-of-way, whe: 
unloaded by means of a boo! 
tractor. Large-diameter p! 
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to live 
complish 
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repanr 
eu : L LEANING AND PAINTING of pipe is accomplished by one machine. Pipe is held 2 ft 
d four - jollies mounted on tractors which move ahead of cleaning and painting 
is in t mach sning is done by series of knives, cutters, and wire brushes which revolve 
75 sround pipe. Paint is applied by rug, which also revolves around pipe 
~e m trucks by simply rol and the pipe, and to bend the pipe 
tf . [he tractor had to pick where necessary to fit the curvature 
ind let the truck drive of the ground. All bends were made 
a ler if Chis operation to fit the grade of the ditch exactly 
; \ tinued until the truck had _ All bends, sags, over-bends and side 
= di I ed. In addition to the bends are made the same way, the 
ae tringing trucks, the gin pipe being simply turned to fit the 
| ts | side-boom tractor, the ground Che bending machine, a 
wet } g istringing gang used two fairly new piece of equipment, saved 
i « or thre rge winch tractors, as it was a lot ol time and money Prior to 
* many places to tow the its invention, bends were made by 
¥ ‘ teep grades or through heating the pipe. This process was 
mat slow, expensive and perhaps not too 
a pipe was strung, the good forthe pipe. The new machine 
ted gang started This gang cold-bends the pipe while it is held 
© ibout 50 men with two _ by the side-boom tractor. 
a. type ditchers, six or seven After the pipe was bent, the lining 
rs dragl with pull-shovel attach up or laying gang started work. The 
; Brnent eight compressors, and laying gang consisted of 15 or 20 
mee t tools In good digging there men, two side-boom tractors, and 
at ttl work to do behind the two welding machines. Their job 
re however, when rock is’ was to line up the pipe, connecting 
- « it is necessary to drill one joint at a time by running the 
r iter the ditcher has moved first bead of the welded joint. 
Adi ter the rock has been Next, the welding gang, consisting 
" pull-shovels straddling of approximately ten welders, each 
+4 lean out the loose rock with a machine, finished the weld 
- rock drilled on this job started by the laying gang by apply 
with two wagon drills ing the last two or three beads, de 
fs tandem. The drills were pending upon the thickness of the 
moved by a D-7 side pipe. Each welder was spotted along 
tor which also pulled a_ the line so that he could make three 
ars ACI mpressor. Thiswasquite or four welds before he moved for 
irom our old methods of ward. The welding machines were 
hammer units and proved mounted on rubber-tired wagons, 
ctory 
ditch was dug, the bend 
k ove > ne 
a are a _ PULL-SHOVEL (near top of hill) is used by 
| or 18 men. Titek ditching gang to remove blasted rock frag- 
oe chefed tae sits dien ments. Wheel-type ditchers do most of 
\ a trench excavation, leaving only rock out- 


: one bending machine. crops to be removed by pull-shovels follow- 
Ss to measure the ditch _ ing blasting 





and the wagons were moved as 
necessary by means of a tow-tractor 


Combination Cleaning and Painting Machine 


After the pipe had been welded, 
the paint gang began its work. This 
gang had two large side-boom tractors 
and a combination cleaning and 
painting machine. The two tractors 
carried the pipe on dollies, sometimes 
called cradles, about 2 ft above the 
ditch. The tractors moved forward 
continuously a short distance ahead 
of the cleaning machine. The clean 
ing machine has its own traction 
power, with crawlers on top of the 
pipe, and is equipped with a series 
of cutters, knives and wire brushes 
which revolve around the pipe, re 
moving all mull scale, rust and dirt 
Paint 1s applied by a rug which also 
revolves around the pipe, the paint 
feeding in from the top 

After the paint had dried—-a proc 
ess which usually took about three 
hours—the doping crew followed 
This crew had one combimation 
doping and wrapping machine and 
ilso two large side-boom tractors 
The tractors carned the pipe on 
dolhes in the same way as the paint 
tractor did. The coating machine 
traveled along the pipe, applying a 
thickness of coating varying from 

2 to °/» of an inch and at the same 
time applying the spiral wrapping of 
asbestos felt or fiberglass onto the 
hot dope so that the whole pro 
tection was completely bonded to the 


pipe. The dope or enamel was 
heated in 1,500-gal kettles which were 
thermostatically controlled. The 


kettles also had their own power for 
mechanically agitating the enamel 
while it was heating. Usually the 
enamel was heated to 400 deg or 








































re, depending on the manutactur 
ers recommendations 

\fter the pipe had been coated and 
wrapped, it was lowered into the 
ditch by the lowering-in gang, which 
had from four to six large side-boom 


tractors The 


pipe was lowered into 
the ditch in 600- to 7O00-ft lengths, 
leaving about 200 ft on skids above 
the ditch These 200-ft sections 
were called slack loops Dirt was 
filled in on the part lowered into the 
ditch during the day The next 
morning before daylight, or betore 
the temperature had risen, the same 
crew went out and dropped the un 
lowered portions into the ditch Phe 
purpose of lowerimg pipe in_ this 


take care ol 
ind contraction 
\fter the 


lowered, the backfill gang 


manner 18 to expansion 


been 


had 
filled the 


le " 0 | ss 


slack 


Continuously Wound Wire Prestresses 180-Ft-Dia 





SMALL SIDE-BOOM 
TRACTORS are part 
of equipment used by 
lining-up gang, which 
places pipe lengths 
and partially welds 
pipe joints. Welding 
gang follows and 
completes welding of 
joints 


trench, cleaned up 
the right-of-way 


ind repaired the 
fences. Cleaning 
up the right-of 


way means round 
ing terraces, filling 
in cuts made by 
gang, and generally 


the right-ol-way 
leaving the right-of-way in a neat and 


as nearly as possi 
was 


clean condition 
ble im the 
construction started 


same condition as it 


betore 


Progress Averages 2,000 Ft per Day 
per Spread 


On this job there total in 
vestment in construction equipment 
of approximately $1,500,000, and the 
weekly payroll averaged $100,000 
Che job lasted 17 weeks and averaged 
ibout 2,000 ft per dav per spread 
In reasonably level country the 
average progress was much more. 

Before final any 
pipeline by the owner, some type of 
test may be required. The line may 
be tested and cleaned 1n sections dur 
ing construction or tested and blown 
clean after completion. Hydrostatic 


Was a 


acceptance of 










pressure, gas or air | 
used for testing. Aj: 
soap-bubble tests are s 
Running scrapers or 
clean and check the |; 
quired, depending upon the six, 
the line and other con MS, and 4 
wishes of the owner. . 
Construction in the d is direct 
by a small group of highly 


SUTE May by 
ressure 
letimes Use| 
Ipe pigs” iy 
may be ri 


> 


trai 


and experienced personnel 
field office handles the iportan 
tails of spending from $10.09 
$12,000 per day. The usyal 
office force consists of superint 
dent or general foreman, i pay 


: 


a timekeeper, and two time-checker 
Time 1s kept in the field and mailed 
the main office weekly, where checks 
are made up and mailed to the pa 
master for distribution to the mer 
A great need for assistance fr: 
the engineering profession devel 
with the change from simple n 
methods of pipe laying to mechar 
procedures. The manner in 4 
this need has been met 
genuity of the pipeline builders 
their engineers is evidenced | 
vast improvements in_pipelin 
struction technique and equi; 
in recent years, and the increas 
of pipelines as a means of trar 


(who in reality is the office mana 





by tl 


tation. (Good supervision, dilig 
and ingenuity are prime requisit siti 
a successful pipeline construct ONCRET 
organization and provide a fil bull Is NOW 
in Opportunities for the constru bn the Gr 
industry and the ‘engineering 1 about 
fession y the Co 
food cont! 
nd recreé 





USE OF WIRE for prestressing concrete in tanks to contain liquids is relatively new develop- 


ment in this 


ountry although a number of tanks have already been built by this method 


Recently 4-million-gal water tank of this type was completed in Kansas City, Kans., for city’s 


Board of Public Utilities 
to full height of tank-19 ft 6 in 


ultimate) by special rig, called ‘‘Preloader 


Unreinforced concrete wall was first poured in separate sections 
Tank was then wrapped with cold-drawn wire (210,000 psi 


Wire was stressed to 140,000 psi as it was 


wrapped by being drawn through a die, each layer being covered with Gunite after it was 


placed 


by turnbuckles as the external layers were applied 
layers) before dome load was transferred from forms to wall 
Consulting engineers for project were Burns & McDonnell, Kansas 
of New York, made designs and supervised pre- 


with wire (seven 


lia dome is unsupported 
| - _ ‘ 
City, Mc The Preload Enterprises, Inc 


stressing operations Wweneral 








ontractor was Inter State Construction Co 


Vertical rods on inside of tank, spaced 2 ft on centers, were stressed to 70,000 psi 


Dome ring at top of wall was wrapped 


The 180-ft- 


Kansas City, Mo 














Concrete Water Tank Rp" P'ee 























CRANE RUNNING 
ALONG downstream 
side of Fort Gibson 
Dam places forms for 
spillway monoliths 


Crane also places 























C. H. CHORPENING, M. ASCE 


Colonel, Corps of Engineers; District Engineer, Tulsa District, 


Tulsa, 


Okla. 


ONCRETE PLACEMENT at the average rate of 1,000 cu yd per eight-hour 
hift is now under way on the spillway section of Fort Gibson Dam, located 


~ 


bn the Grand (Neosho) River about five miles northeast of Fort Gibson 


ut 12 miles northeast of Muskogee, Okla. 


The dam is being built 


the Corps of Engineers, Tulsa District, for the multiple purposes of 


O00 ntro!l 
] ny 


na recreati 


hydroelectric power generation, supplemental water supply 
Both the power and flood control pools will extend up- 


tream for a distance of about 39 miles, to the Markham Ferry Dam site. 


bt! further upstream is the Pensacola Dam site. 


All three dams when 


mpleted will be operated as a unit for maximum flood control benefits 


m the Arkansas River Valley downstream of the Grand (Neosho). 
Gibson Dam is scheduled to begin water storage for flood control in 


r¢ 


The 


he summer of 1951 and hydro power generation in 1953. This article is 


ased 


n Colonel Chorpening’s longer paper presented before the joint 


ssion of the Construction and Sanitary Engineering Divisions at the 
SCE Spring Meeting in Oklahoma City. 


USUAL FEATURES marking 
of Fort Gibson 

homa include’ the 

ibout 1SO tons of ice 


tor addition to the 
the batching plant 
the mix is kept at a 
tween 50 and 60 deg F 
ered to the forms 
, vd of concrete is the 
cement rate im the 
ril 15 
the mix at the rate 
» per 2-cu yd batch, 











temperature of the 
AICS the air The tice 1s 
three Vogt auto 


nes, each capable ol 
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producing 60 tons of ice daily, plus a 
10-percent overload. The method of 
adding ice to the mix was utilized for 
this dam because it was determined to 
be cheaper than the use of circulating 
water in view of the rates of place 
ment and the size of the monoliths 


Batching Plant Fully Automatic 


The batching plant 1s a fully auto 
matic Johnson model, one of the first 
of its type to be installed. It auto 
matically weighs out nine different 
materials for 2-cu yd batches, varying 
from a few ounces of air-entraining 
admixture to a ton of cobbles at one 
time. Each material is weighed inde 


pendently in the batching plant and 
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concrete, taking buck- 
ets from Euclid trucks 
which have been 
loaded at batching 
plant near east abut 


ment. Net spillway 
length, exclusive of 
twenty - nine 10 - ft- 


wide bridge piers, is 


1,200 ft 





Automatic Batchers Add Ice to Concrete 
Mix for Fort Gibson Dam 


then dumped into a common hopper. 
From the batch hopper a rotating 
spout discharges into four 2-cu yd 
Koehring mixers. The specifications 
require the mixing plant to have a 
capacity of 1,200 cu yd per eight-hour 
shift. 

Sizes of aggregates vary according 
to the destined position of the con 
crete in the dam. For thin sections 
(10 in. or less), such as walls, floors 
and roofs, the aggregate size is limited 
toa maximum of */,in. For the spill 
way bridge, temporary bulkheads and 
the upper part of the spillway puters, 
the maximum size is |',» in., whereas 
in training walls, retaining walls and 
stilling-basin slab it is 3 in Mass 
concrete, used in the abutment and 
spillway sections, contains aggregate 
up to 6 in. in size. 

Mass concrete contains the equiva 
lent of 4'/» bags of cement per cu vd 
for exterior portions (minimum thick 


ness of 5ft) and 3' » bags per cu yd for 
the interior portions. Laboratory 
tests show a 2-day compressive 


strength of about 4,500 and 3,700 psi 
respectively for the exterior and 
interior mass concrete 

Concrete is transported from the 
muxers in 2- or 4-cu yd _ buckets 
mounted on Euclid trucks, two buckets 
tothe truck. A traveling crane trans 
fers the buckets from the trucks to 
the forms. Forms are of tongue-and 
groove stock, usually 2 in. thick, with 
steel walers as required 

The specifications require that the 
first four courses of the monoliths, 
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(Mwy t nor tal ar 
tarting trom the toundation or tron 
which have been in place longer 

lavs hall iM muted to 
iximum height f 2 it The 
remaining urse ind lifts of the 
gravity sections are limited to a thick 
re 4 oO tt, and the maximum dil 
ferential u height between adjacent 
onoliths limited to 25 tt except 
the case of low monoliths utilized 
r diversion purposes The con 
rete 1 vibrated by ur-operatle l vi 
brating equipment supplemented by 

hand spading 

Curmg is accomplished by mem 
brane compound on vertical surfaces 
with clear curing compound on all 
exposed faces and black curing com 


pound on all unexposed vertical sur 
race Water uring 1s utilized on ill 
horizontal surtaces with the excep 
tion of trowel or float finishes, which 
re cured with membrane compound 
For cold-weather operations, the spect 
heations require that the air in con 
tact with the concrete shall be main 


tained if temperatures between 50 
| 70 deg F by suitable covering ind 
heating for at least the first five days 
1 at a temperature above treezing 


r the remainder of the curing period 


Aggregate Plant Designed for Dependability 


The aggregate plant is < ipable ol 
producing 1,400 tons per eight-hour 
shift with a 20-percent waste factor 
Che plant has two parallel productiot 
lines and produces five different sizes 
Crushed rock sand up to No. 4 size 
No. 4 to */,¢-1n. rock; in. rock; ‘ 
to in. rock; | to 3-in. rock; and 

to 6-1n. rock Most of the dust 


FIG. 1. TYPICAL CROSS SECTION through 
spillway of Fort Gibson Dam shows main 
features of design. Maximum height of dam 
above foundation is 135 ft 
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M. 
contractor. 


GRAND (NEOSHO) RIVE 
290-ft-wide section of spi! 
Dam while concrete is ; 
monoliths (far left). Cons: 
east abutment also show. 
overflow and powerhouse 
right and concrete ba 
foreground. Later river flow will be dive 
through ten sluices and { 
through powerhouse intakes while o¢ 
section is built up. Follow ‘ 
location work, powerhouse wil] be = 


(). 





structed, permitting release of flood i. 
over spillway 


Weaver, Inc 
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In the search for sources oj 





gate, two limestone quarries near 1} 


































site were originally consider / 
coarse aggregate, and natural 
from the Arkansas River was 
under the 100-mesh size 1s removed by sidered for fine aggregate Alt) 
dry-process air separators. Storage these materials were found t 
bins with a total capacity of 1,430 conformity with the usual qualita 
tons, together with two 3,300-ton tests, subsequent more intensive t 
stock piles of partly processed ma- imcluding petrographic exami: 
terials midway in the flow cycle, and and freeze-thaw tests mad 
emergency alternate routes in the sys crete in which the aggregates 
tem, insure dependability of produc incorporated, indicated that th 
tion stones contained potentially 
Equipment utilized to produce the materials. Also neither 
iwgregate is as follows: One roll and original sources of limeston 
five jaw crushers; three hammer subsequently imvestigated w 
mulls two dust separators; two combination with natural sar 
rotary scrubbers; ten double-deck the requirements of the acceler 
screens (two with spray bars) from freeze-thaw tests mac 
, <5 ft to 412 ft in size: 1,991 ft containing the various aggreg 
of belt convevors in 26 flights, 24 and binations rhe reason was pr 
1) in. wide, from 3 to 12S ft long wide differences in the coefficit 
one reciprocating and four aprot thermal expansion of the coars 
feeders: one 16-ft bucket elevator fine aggregates lo reme 
6 bins from 30 to 150-ton capacity situation, it was decid t 
each 430 tons in all); two inter limestone for both the coarse 
mediate stock piles with two reclaim fine aggregate 
ing tunnels: 31 electric motors trom After extensive additional e 
> to 200 hp, totaling 850 hp; six tions, the present limestone 
diesel engines, tot iling HOO hp; i was located in the Morrow tor 
transformer bank: two electric con on the left abutment about 
trol stations ind two pumping miles east of the dam Limest 
plants \ll aggregate 1s transported from this source contams pract 
to the dam by truck he aggregate none of the unsound material 
plant was designed by George C viously encountered, and the 
Hawkins, consulting engineer for bination of coarse and manul 
~ Le y 
’ ‘i a al 
‘ E 
{ \ ~ 
\ < 
E | ‘a r a a 
t a SNS RE NCE | NE 
A 4 Top of Rock Assumed Firm Rock E1 475+ 
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VORK AREA, below 


WS river, contains aggre- 

Fort . i batching plant, with 

oh, nd rectangular tower 

m View P with compressors and 

Pieted nt in quonset at far left 

» S0Ctiony to batching plant 

lant 12 ement to storage silo 

De dive ks listance, dump aggre- 

awe es. whence it travels by 

hile 

BSEr VOL: . 

; . the same source 

hstands the severe 

thaw test 

work at Fort 

Reservoir is being 

ntracts which are 

separate categories 

Near the overnment buildings 

= ile access road from 

‘ to the site; the dam and 

. : relat ties; the pr ywerhouse 


. nd the installation of 
hower-generating equipment; and 
ilteration of utilities 

rea, as well as clear 

the permanent or 


War Delays Construction 


he first category was 
1 contract initiated 
project was placed 
the 
Che work in the 

il contract 1s now 

us contract, tor $14, 
the construction of 
pillway, power intake 
tor and stair tower 

ve tank; and furnish 
tion of sluice, tainter 
tes and other appur 

t was let on May 4, 1946, 
enturers Al Johnson 


Winston Brothers, 


tus because ol 


wit Sons Co. As of the 
work under this con 
ent complete Com 


) 


luled tor February 12, 


i Whole is 44 percent 

iS expected that the 
ve placed in operation 
| in the summer of 
the entire project, in 
generating equipment, 
tion in 1953. Plans 
ns tor the powerhouse 
ird are 
contract with the 
nng Co. of Jackson 
ntract for the con 
e tacilities will be let 
ide an initial generat 


} 


t4,.200 kw in four 12, 


now being 


present contract, for 
purtenant works, has 
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been divided into three phases. In 
the first stage, now completed, a 
cellular cofferdam was extended to 
ward the river channel from the left 
bank, leaving the river flow in the 
original channel. The cofferdam was 
constructed to a minimum top eleva 
tion of 530 and 520 ft mean sea level 
for the upstream and downstream 
arms respectively, with the connect 
ing arm stepped between these eleva 
tions. When excavation and place 
ment of approximately 375,000 cu yd 
of concrete were completed within the 
protected area on the east bank, the 
first-stage cofferdam was removed 
and the second-stage cofferdam was 
placed around the river-channel area, 
and an embankment cofferdam was 
extended to the right bank. Grout 
ing of the foundation from the gallery 
on approximately 10-ft centers, 1s now 
under way. Diversion of stream 
flow during this second stage is being 
made through a 290-ft-wide section ol 
the spillway 

When the excavation and concrets 
placement under this stage are com 
pleted, the third stage will be com 
menced by closing the opening im the 
spillway and diverting the stream 
flow through the ten sluices Flood 
flows, if any, will be diverted through 
the powerhouse intakes. The power 
house will be constructed on comple- 
tion of relocation work in the reser 
voir, which will make possible the 
release of flood flows over the spillway 

The concrete intake section for the 
hydroelectric power facilities, which 
is $18 ft long, is included in the pres 
ent contract. It is located on the 
left-bank flood plain adjacent to the 


existing river bed. Six twin pen 
stocks, 14 ft 6in. X IS ft, with invert 
elevations at El. 511.5 will be pro 
vided. Eight caterpillar-type ver 


tical-lift gates, oper ited by individual 
electric-motored will be in 
stalled to regulate flow to the turbines, 
while the other four conduits will be 
temporarily closed with destructible 
concrete bulkheads. rhe present con 


hoists, 
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tract also includes installation of 
trashracks, trashrack raking equip 
ment and slots for emergency bulk 
heads. 

Major items of work under the 
present contract include: 550,000 cu 
vd of common excavation and 96,000 
cu yd of rock excavation; 304,000 cu 
vd of common fill; 37,500 cu yd of 
rockfill and dumped riprap and 10,000 
cu vd of derrick stone: 500,000 cu vd 
of concrete and 2,655,000 Ib of rein 
forcement steel; 51,000 lin ft of foun 
dation grouting; 18,000 Ib of copper 
water stops and 15,000 Ib of rubber 
seals; Tainter gates and anchorages 
weighing 4,021,000 Ib; emergency 
gate guides, power intake and trash 
racks and guides totaling 645,000 Ib 
and 570,000 Ib of 
metalwork, pipe and castings 


miscellaneous 


Flood Control Advantages of Site 


Che Grand (Neosho) River 
of the principal flood-producing tribu 
taries of the Arkansas River Phe 
watershed has an area of 12,660 sq 
miles, which is about 27 percent ol 
the contributing draimage area of the 


iS one 


Arkansas Rivet above Muskogee 
Hydrologic studies indicate that the 
Grand (Neosho) River contributed 


about 60 percent of the peak flows in 
the Arkansas River at Muskogee dur 
ing the maximum flood of May 1943 
and the second highest flood of Octo 
ber-November 1941, and about 45 per 
cent of the total volumes ol 
floods at that point The drainage 
area above Fort Gibson Dam ts 12,615 
sq miles, so that control of runoff from 
over 99 percent of the entire Grand 
Neosho 

At top power! pool the 
shoreline will extend 225 miles and the 
area of the permanent or power pool 
will be 19,100 acres (at El. 554 ft 
mean sea level \n additional area 
of up to 31,900 acres will be utilized 
lor temporary storage ol flood waters 


these 


River basin 1s obtained 
reservoir 


to El. 582 ft rhe total storage 
capacity of the reservoir is 1,287,000 
icre-it, of which 922,000 (71.7 pet 
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BUCKET AND CRANE place 350,000th cu ydo 


1949 
ent) is for flood mtrol between Els 
| SY? and 5,000 1s pondage 
vith ily inal drawdown be 
tween Els. 554 and 551 for the de 
elopment of hydroelectric power 
Fort Gibs Reservoir will be 
perated in conjunction with the 
Pensacola and Markham Ferry reset 
oirs (to be located upstream) as a 
nit in the system of authorized pro} 


for 
benefits on 


ects in the Arkansas River Valley 
maximum flood-control 
the Arkansas River downstream from 
the Grand (Neosho 

Fort Gibson Reservoir will require 
ibout 46 


ilteration or relocation ol 


miles of highways, 4S miles of rail 
roads, a new water supply intake 
structure and pumps tor the city of 
Wagoner, Okla., 21 miles of power 
lines, 49 miles of telephone lines, and 
protection for the waterworks of the 
city of Pryor \bout 32 cemeteries 
will be affected Portions of major 


highways will be raised or relocated in 
such a way as to maintain the present 
ind 


flow of traffic on each side ol 
iCcTOSS the reservoir area The 
outstanding highway relocation con 


S Oklahoma state Highway No 


most 


ceeTn 


betwee! Wagoner ind Hulbert, 
Okla., which will cross the reservonm 
rea it ippre ximatels its present 
location Contract tor construction 
of 12 miles of this relocated highway 
ncluding bridge over Grand 
Neosho) | r composed ot five 210 
it truss spal was awarded on Octo 
er 7 47 t a contract price of 
_ Sd Pl s have been com 
leted t Iteration f about 

es halt-sur ed Okahon 
State H \ N ear the upper 
limit the reservou d plans are 

\\ « \ re I rel catio | 
( le rete ed U.S 


, 







>oncrete in Fort Gibson Dam on January 4, 
As of April 15, average daily placement rate in spillway is about 1,800 cu yd 


69, on the west side of 
ind other roads simi 


Highwav No 
the reservoir, 
larly affected 

The latest estimated cost of Fort 
Gibson Dam 1s $46,646,000, of which 
$30,160,000 is for construction and 
$16,486,000 is for lands, damages, and 
relocations 


Design of Fort Gibson Project 


Che design procedure of the Corps 
of Engineers normally passes through 


three definite and separate stages 
following an authorization by Con 
gress lor preparation of a report. 


rhese consist of survey report studies, 
idvance planning, and preparation 
of contract plans and specifications. 
The survey report on the lower 
Grand (Neosho) River, published in 
1939 as House Document No. 107, 
comparative data for a 
project at the 


contains 
flo dl contre )] only 


Pensacola site; tor generation ol 
hydroelectric power only in Pensa 
cola, Markham Ferry, and Fort 


Gibson Reservoirs; and for combined 
purposes of flood control and genera 
tion of hydroelectric power in the 
three-reservoir system. The latter 
plan was elected as producing the 
maximum practicable development 
for beneficial water use and control of 
destructive floods in the Arkansas 
River Valley Construction of the 
three reservoirs for the dual purposes 
of flood control and power generation 
was authorized by Congress in the 
4 Flood Control Act 


Che second st ige ol cle Signi follows 
1uthorization of a project by Congress 
ind appropriation of funds for ad 


ince planning This stage includes 
model studies, hydrologic and hydrau 


lic investigations, geologic and sub 


explorations, soil analyses, 
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investigation of cor 


terials, and more det 1 de 
the various features ‘ B. ‘. 
Consultants, formed evir - 
suggest possible modification fo. 


proposed plan for Fort Giheon py 
was composed of nat | 
nized consultants, as 
D. Justin, Horace § Hunt. } 
P. Growden, L. F. Harza, and 
McAlpine, Members ASC} Pers 


nel of the Office, Chief 0) En 


who participated in the proce Concrete ( 
of the Board included Gail A. Hoy, 
way, T. A. Middlebrooks, also », 
bers of ASCE, and E. B. Bur. 


geok gst. 

The third Stage of design con 
preparation of contract plans 
specifications incorporating sugyes 
tions by the Board of Consultan: 
and revisions outlined by higher 
thority within the Corps of Engine: , 

Because of the extremely large ; 
flow and volume of floods wi nweathere 
originate on the Grand (N, ' 
River, it was necessary to full cection bee! 
velop the Storage at the Fort Gibs seht abuti 
site. The flood plain at the damsit ture is desis 
is approximately 2,200 ft wide, larg um | 
composed of gravel deposits cover © nossibl 
with sandy clay silt. The maxin , the 
depth of the alluvium on both bank: Ferrv Rese 
is about 40 ft, into which the ; | flood 
channel has been incised to a dept Gibson Res 
about 25 ft. The valley 
over 250 ft above the average ek 
tion of the flood plain and the 1 spillwa' 
mum height of the dam abov tures, and 
foundation is 135 ft. | 

The valley in the project ar topog 
formed in and underlain by 
Pennsylvaman and 
shales, limestones, and 
which have been elevated, gent 
folded and faulted as a result of | tructure 
Ozark uplift, and now form Labor 
sected plateau, tilted gently t 
southwest. No faults have beet 
covered in the site area 

A bed of moderately hard, dens 20,001 
limestone, 16 ft thick, just bene maxi 
the bedrock surface of the flood p! r the | 
forms the foundation for the high mot 
section across the greater part 
valley. Coarse-grained shales wl ( 
underlie this limestone will be uti! rces | 
for the foundation where’ it 1s! 
sary to remove or go below 
stone bed. A thin lens of sh 
the limestone, with a max 
ness of 5 ft, forms bedrock 
greater part of the valley a wil 
excavated to the underlying 
in areas of concentrated he 
but will be utilized as the 
for light structures, such as t 
basin. Both abutment st S 
be founded partly on the st 
bed and partly on shales 


<} ’ eC! 


sides rns 1S¢ 


i Series 
\J _ ; 
LISSISSI] . or 


sandst 
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investi- 
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Che spillway 
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powerhouse 


struc 
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INSTALLATION OF TAINTER GATES on Fort Gibson Dam proceeds from east toward west 


abutment 


To provide operating flexibility 
gates are mounted on top of weir crest at El. 547, or 7 ft below top of power pool 


thirty 40x 35-ft-high individually operated 
For maxi- 


mum flexibility of operation, ten 5-ft 8-in. x 7-ft sluices have been provided in spillway weir 
Flows through sluices would be controlled by hydraulically operated cast-steel slide gates 


ing condition amounted to 11,500 Ib 
per sq ft, and the minimum factor of 
safety against sliding was 12.9. 

Design of the stilling basin was 
unique in that, at all discharges, the 
natural tailwater depths were much in 
excess of those required for the forma 
tion of a hydraulic jump on a level 
apron set on foundation rock. At 
maximum spillway flow, the excess 
depth of tailwater is 22 ft. Because 
of the lack of similarity in hydraulic 
conditions to spillways previously 
built or tested by hydraulic models, 
model tests were conducted at the 
U.S. Waterways Experiment Station 
at Vicksburg, Miss. A satisfactory 
and economical stilling basin was ob 
tained, consisting of a short horizon 
tal apron joined to the spillway weir 
face by a 20-ft-radius bucket curve 
and terminated at its downstream end 
by a 6-ft-high stepped end-sill. The 
apron length is 70 ft over that portion 
of the spillway containing the sluices 
and 50 ft elsewhere 


Powerhouse Equipment Being Manufactured 


Design of the powerhouse and 
appurtenant structures was under 
taken during the war and, for that 
reason, many economies in space and 
material were adopted to save what 
was then critical material. However 
most of these that would aversely 
iffect either cost or convenience were 
subsequently eliminated 

Turbines, which are being manu 
factured by the I. P. Morris Division 
of the Baldwin Locomotive Co. at 
Eddvstown, Pa., consist of four 20,000 
hp Francis-type rotating at 100 rpm 
With releases from the power pool due 
to normal power generation, the tail 
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water would not exceed El. 495 ft. 
The turbines would be set with the 
center line of the distributors at El 
500 ft, to limit severe cavitation. A 
governor capable of closing (or open 
ing) the wicket gates in three seconds 
actual travel time is being provided 
for each of the four units. 

Four 60-cycle 100-rpm generators 
are being made by the Allis Chalmers 
Manufacturing Co. of Milwaukee, 
Wis. The normal voltage will be 

3,800 v and the power factor 0.95 
The nominal or name-plate rating 
will be 12,500 kva 

Prime, or 100-percent-of-the-time, 
power is 9,000 kw with an average net 
regulated flow from Pensacola and 
Markham Ferry during 
the most critical dry period of 2,060 
Under normal operating condi 
tions, the average net power! head 
would be 59 ft, with a maximum of 61 
ft and a minimum of 5s ft rhe total 
installation will generate 1SO0,700,000 
kwhr annually, of which 78,800,000 
kwhr is primary energy and 101,900, 
O00 1s secondary energy 

The wide spread between the prime 
power of 9,000 kw and the installed 
capacity of 73,800 kw is desirable be 
cause the short-time peaking capac 
ity is useful in the system into which 
the plant will feed 

Construction of 


Reservoirs 


cIs 


Fort Gibson Dam 


is under the supervision of M. W 
Parse, Director, Construction Divi 
sion, Tulsa District F. M. Newell, 


Corps of Engineers, 1s Resident 
Engineer, and O. S. MeCormiuck 1s 
superintendent of construction for the 


\l Johnson Construction Ci Win 
ston Brothers, and Peter Kiewit 
sons LO 
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Sea-Going Construction Plant Drives Huge 
Pipe-Piles to Close Tolerances ae 









LARGE OIL-DRILLING PLATFORM 7 wn x 
OFFSHORE rests on 36 pipe piles of 4. 
diameter. Prefabricated living mates 
were constructed in Houston. One of i. 
sections is shown being placed by cr: 
Two-story structure was divided into saction 
to permit handling by 50-ton crane Pas 
form was built for Stanolind Oil and Ga; °. sar as ge! 


M. P. ANDERSON, Assoc. M. ASCE 


Chief Engineer, Brown & Root, Inc., Houston, Tex. Revolvi 
DRIVING 30-IN. PIPE PILES in open sea to tolerances with revolving crane. The platform supports a com S rs 
close enough to fit them to prefabricated trusses for plete oil-drilling rig with a 136-ft derrick andatw Me. 
offshore oil-drilling platforms, was accomplished by story barracks to quarter the men. The structure rests wer piers 
mounting heavy land-construction equipment on a on 36 open-end pipe piles, 30 in. in diameter, driven er 
sea-going craft. The ship, a surplus Navy lighter, to a penetration of 100 ft. All connections are welded a 
although not self-propelled, was equipped to generate An article describing another well-drilling piatiorm 
both steam and electric power for the construction in the Gulf, but resting on H-piles, appeared in the ‘ 
equipment on board. On it's square stern, ideal for July 1948 issue of CIVIL ENGINEERING. Mr. Ander eA 
driving operations, was mounted a 60-ft tower sup- son's article is based on the paper he presented beiore aie 
porting open-top swinging leads. Its long, flat deck the Construction Division at the ASCE Spring Meeting i cael 
provided ample room for the self-propelled gantry in Oklahoma City. oe 
CONSTRUCTION of welded-steel signed to withstand hurricane winds _ tudinally by a system of heavy ca 
ul-drilling platforms by driving large ind wave forces Plan dimensions attached to the piles. These cat 
ciameter pipe piling in the open ire SO X 193 ft, providing space for extend froma point on the pile be! S 
waters of the Gulf of Mexico was once the 136-1t derrick, pipe rack, numer the mud line diagonally upward 
iewed with considerable misgiving ous tanks, the rotary, draw works, are connected to the pile caps 
by both engineers and construction mud pumps, diesel engines and living below the trusses. Turnbuckles 
men This was especially true when quarters—a total live load in excess used to tighten these cables ' 
the spacing and alignment of these of 5 million Ib, which is transmitted } 
piles h id to fall within close toler through a system of floor beams and Equipment Carried on 260-Ft Barge 
inces te permit the erection of pre trusses to 36 pipe piles. Piles are The work boat or barge carry" 
fabricated steel trusses and other generally spaced 30 ft on centers the pile driver and crane must 
| structural members of the steel plat ilthough 15-ft spacing is necessary sufficient stability to permit : 
forms in some areas of weight concentra tions in small waves and must 
Che platiorm described herem was tion be able to weather sudden Diow ‘ONSTR 
onstructed for the Stanolind Oil Piles are 30 in. in diameter with a considerable magnitude. ! fe Uns ee 
ind Gas Co., by Brown & Root, Inc., wall thickness of °/s in. and a maxi- service the company was avs 
Marine Operators It is located mum length of 1350 ft \ penetration secure a surplus Navy lighter 


ibout 7 rmmies off the Loutsiana coast of about 75 ft 


Corrie 





below Gulf bottom barge of the YF class. Th ont 


2 miles east of Sabine Pass, in provides adequate 


bearing for the has an over-all length of 





depth of water of 33 ft maximum loading of 200 tons per beam of 48 ft and measures 
rhe structure stands 2S ft above _ pil [he piling is braced under keel to main deck. It 1s - 
the normal water level and is di water both transversely and longi- propelled. The bow 1s f 
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iped and the stern 

space is provided 
the main deck in a 
the full length of the 
rters are forward in 


the vessel for 1ts new 
the deck house was 
ide space for con 
ent and open stor 
t enough of the house 
feeding some 50 odd 
m comprise the nor 
\ number of these 
during the recent 
irgo barge s for ocean 


onventional leads for 
¢ piles were considered 
because of the length 
juired, the magnitude 
wer, the wind resistance 
ill effect on the stability 
Therefore 60-ft open 

rted on the stern by a 
height were adopted 
were hinged to provide ad 
rally, and the tower was 
provide adjustment in 
re and aft to compensate 

f the barge. Hinged 

s located top and bottom 
hold the pile in place at 


riviliy 


Revolving Crane Mounted on Gantry 





crane for handling 
hammer and for general 


vere located just behind the 


his crane, mounted on 
i gantry, was equipped 
boom and has a lift 
of some 50 tons. The 
the deck by 7 ft, leaving 
beneath for piling. 
rucks were removed from 
da special arrangement 
substituted to provide 
ment along the deck 
n makes a less cumber 
ment and is considered 
than truck mounting. 
for lashing the 
deck and for securing 
rizontally in a U-shaped 
SSitv in heavy seas 
oiler for supplying steam 
ler and winches, a 400- 
erator turnmishing power 
e, and two d-c generator 
ing power for the ship’s 


Vas made 


TION BARGE, which is con- 
jhter, is not self-propelled but 

i to construction site by tug. 

n supports 60-ft open-top pile 
Revolving crane directly in 

is shown loading piles. Crew 

radio room are in bow. Photo, 


ial Film Co 
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facilities and the pumps (part of the 
ship's original machinery), are located 
below deck. The ship's original bow 
anchor and winch were used without 
alteration. In addition, four 5,000 
lb anchors with the necessary steam 
hoists were installed for securing the 
barge at the site of the work. The 
wire-rope lines for these anchors are 
arranged to fan out at angles of 45 
deg to the ship’s longitudinal axis, 
two at the bow and two at the stern 
This work boat, once loaded and at 
the site, ts a_ self-sufficient unit 
Construction materials for which 
there 1s not room on the initial trip are 
brought out on barges. 


Barge Positioned by Triangulation 


After the location of the oil struc 
ture had been determined by geo 
physical methods, engineers fixed the 
point by triangulation from two 
transit stations located on _ shore 
many milesaway. Direct radio com 
munication between these stations 
and the construction barge was used 
to guide the vessel to position 

When the approximate position 
was reached, the bow anchor was 
dropped and the barge allowed to 
swing into the wind. The attending 
tugboat picked up each of the four 
maneuvering anchors in turn, carried 
it out about 1,000 ft and dropped it 
A pile, placed in the leads, was used 
as a sighting mast for the transit 
stations. This first pile was a specific 
one, usually at a corner, and when 
driven served as a reference point for 
the location of the remaining piles. 
When the position of this pile was 
approved by radio, the pile was 
lowered and allowed to sink of its 
own weight into the floor of the Gulf, 
and then driven to the required 
depth. 

The crane boom, which extended 
about 100 ft above the water, was 


used to place the hammer on top of a 
pile. This distance, plus the depth 


ot the water, plus the depth the pile 
will penetrate the floor of the Gulf as 
a result of its own weight, determines 
the maximum length of pile which can 
be handled. If this limit 1s exceeded, 
the pile can be spliced after being par 
tially driven 


Hard Driving Done in Conventional Manner 


In this particular job, with the 
pile free on the bottom, the top of the 
pile extended some 30 ft above the 
top of the leads The hammer, 
merely suspended trom the crane 
boom, was placed on top of the pile 
and entered the leads as the pile 
was. driven The collar clamps 
around the pile were then swung clear, 
and the remaining hard driving was 
done in the conventional manner 

The hammer used on this job was a 
Vulcan, size OR, weighing 9 tons 
Between hammer and pile a special 
helmet was placed, consisting of a 
5-in. steel plate about 3 ft square 
which was positioned on the pile 
by means of a loose-fitting bull nose. 
A steel ring on top of the plate held 
a hardwood block which received the 
blow of the ram. Thus the striking 
energy was distributed over the full 
periphery of the pipe 

The pipes were driven with open 
ends. Resistance to driving at the 
beginning was the result of skin fric 
tion on both the outside and inside 
of the pipe. Later, as skin friction 
within the pile increased, some dis 
placement and consolidation occurred 
in the soil below the tip of the pile 
as well as consolidation within the 
pipe itself In 
noticed that the ground level inside 
the pipe had been lowered as much as 
LO ft Chis lowering is advantageous 
if the structure is to be removed and 
it is desired to break the piles by 
blasting. The explosive charge may 
be placed inside the pipe below the 
floor of the Gulf without any prior 
removal of material from within the 


some cases it was 
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portion of the pile re 


below 


pipe The 
ifter shooting will be 


line and will 


maining 
the mud present no 


ation 


~ 


hazard to nav 
(our 


tration in 


experience regarding 

locations may be 
summarized by that off the 
lexas coast and the adjoiming Louisi 
bearing and 
; refusal mav be reached by 
10 to 90 tt, whereas to 
ising towards the 
\lississipp: delta, penetrations of 150 
ft and upwards are necessary It 
is beheved possible that off Galveston 
experienced before 


pene 
Various 
Stating 
ina area, Satusiactory 
sometime 
penetrations ol 


the east and imere 


retusal might be 
the desired penetration because of the 
fact that test pile was driven 
to refusal with only 3S ft of penetra 


one 


tion Then there 1s always the pos 
sibility that a location will fall on a 
thick shell reet The question ol 


penetration can only be answered by 
driving a test pile at the specific loca 
tion 


Phe under-water braces are 
in.-dia galvanized prestressed 
bridge ropes Prestressing to just 


the 


under the elastic limit is done by 









































( ible 


serves to 


and 
remove the larger part of the struc- 


manulacturer 


tural stretch which would otherwise 
have to be taken out upon installa- 
tion 

The simplest method of effecting 
in underwater connection between 
the pile and the cable is to fasten the 
cable to the pile before driving. In 


this work the connection between 
cable and pile was made before driv- 
ing by wire-rope sockets pin-con- 


nected to a collar plate around the 
pile. Molten zine connections be- 
tween the sockets and the wire rope 
were used throughout. Cables are 
attached to the collar when the 
collar has cleared the bottom of the 
leads. No difficulty is experienced 
in handling the cables as the pile is 
driven to final depth. 


Method Perfected by Experience 


Considerable care and judgment 
must be exercised in determining just 
where to attach the collar to the pile 
prior to driving. The required pene- 
tration was known in advance from 
test-pile data which also furnished 
an indication of the firmness of the 
material immediately below the Gulf 
bottom. The ideal point of attach- 
ment was found to be below the mud 
line where the ground furnishes some 
side bearing on the pile to resist 
horizontal movement, but not to a 
depth that would prevent bringing 
the cable out on a straight line. 

On one location it was necessary, 
because of bad weather, to leave a 
pile partly driven. When opera- 
tions were resumed later, the pile was 
found to be “‘frozen’’ and could not be 
driven further, thus leaving the cable 
connection many feet above the point 
desired. In this case a new split 
collar was placed around the pile at 
the mud line and welded under water 
by divers 


COMPLETED SMALL-TYPE PLATFORM 
stands in 18 ft of water. Bitumastic com- 
pound covers all exposed parts of piles and 
extends well below water line. Platform 
was built for Kerr-McGee Oil Industries. 





PIPE PILES for oil-drilli; plations 
driven off stern of construct: barge. Se 


type platform was built for K. tr-McGee 4 
Industries by Brown & Roo: Ine aa 


Tug (les 
in photo) tows barge to cor ction site 
carries each of barge’s five anchor .. 
1,000 ft from ship. Zz 

Upon completion of steel ep, 
the cables were tightened, care ho» 


' 


piling pit 
nitial tens A 


exercised to keep th 
A certain amount of 
was put in all cables, using a stand», 
lever arm to rotate th turnbuck 


Piles Aligned by Means of Timbe, Struts 


After the piles were driver 
had to be brought into align 
relative to one another. This wx 
done by timber struts arranged ; - 
pairs clamped to the piles. Cire: val 
cuts in the struts at the proper 
ing assisted in this operation. [t 


not difficult to move the tops aad 
these piles the 1 or 2 in. sometimes The ov 
necessary to bring them into » oie 
position. The timber struts 
served as a scaffold support for | ae ail 
subsequent work of cutting and ik aa 
ping the piles, welding trusses to cay: hoch ti 
and making up the top connectic: i 
the cable bracing. stella 
Transverse trusses were prefabr tino of 
cated in full 75-ft lengths while «J a. 
intermediate longitudinal trusses 
came in 30-ft lengths. The truss . om 
were welded to the pile caps and | lump-sum 
each other at the points of inters Ne onate 


tion. Outside piles extended upwar senense | 
and were welded to both top work 
bottom chords. Interior piles wer weather 


cut off lower and merely support 
the bearing plate under the bott 
chord. All horizontal truss 
nections were made by means 
double welded lap joints which 
lowed about 2 in. of horizontal 
justment to provide for possi! 
misalignment. 

The setting of the trusses as ¥ 
as the placing of the drilling equ 
ment on the completed platiorm we 
handled by the crane on the wor 
barge. 

Piles were protected against 
rosion by the application of the pro 


Okla 


bitumastic compounds. This tr \TER 
ment covered the exposed porti! dom 
of the piles and extended well b sa hi 
the water line. Structural steel | the state 
ceived a similar treatment. | thought 
galvanized cables were protectes | tior 
alternate applications of bitumas' € sup 
and fiberglass tape. rding 1 
The two-story living-quarters st the joint 
ture is 30X70 ft in plan. it nd Sar 
constructed and completely equipp' at ASCE 
in Houston, then transported ma ( 


barge to the site. It was! —_ . . 
to build the house in three sect 





* Struts 


, = 


¥ n 


WOT 


the weight within 
tv of the 450-ton 
boat Features of 
ie marine plywood 
walls, fiberglass 
num windows and 
eum floors and a 
permit the landing 


v7 Done in Calm Sea 


popular 
struction operations 
ting equipment 1S 
waves while men try 


conception 


vnehronize the task 

roll and pitch of the 

S idea could not be 
It is true that 


ect to squalls, south 
thers,’ hurricanes and 
proportion 
weather remains which will 
i operawvions. 
naturally arises as to 
imposed by the 
We have found 
is not feasible in 
t ft in height, al 
steel and the 
loads can be 
Any heavy 
insference of large cum 
ne units is done when the sea is 


nsiderable 
tion 


limitation 
he Waves 
he setting ol 
moderate 

n 6-ft waves 


wr tr 


ntractor working under a 
sum agreement must include in 


ists an allowance for standby 


ise when, although he is ready 
rk, he must await favorable 
mditions Not infre 


CRAWLER CRANE (a 

and swinging leads 
construct small-type 
off-shore oil-drilling 
platform. Vulcan, 9- 
ton, OR hammer 
drives open-end pipe 
to piles penetration of 


100 ft. Planking in 
foreground is deck 
of barge. 


quently it happens 
that after loading 
up, checking the 
weather and put 
ting to sea he ar 
rives at the loca 
tion only to dis 
cover that 
waves have devel 
oped in the mean 


some 


time. He must 
then decide 
whether to come 


in or anchor at the 
site in the hope 
that the weather 
will change for the 
better. 

Among the 
members of the 
ASCE who may be classed as pioneers 
in their respective fields are C. Glenn 
Cappel of the W. Horace Williams 
Co., who has developed a unique type 
of platform, and Thomas F. Seale of 
the Kerr-McGee Oil Industries, the 
first operator to use the anchored 


~ 


A 
~ 





drilling tender, thereby reducing plat 
form size to a minimum. 

Photographs in the article (except 
one credited to another source), and 
that on the cover, are courtesy of 
Elwood M. Payne, New Yorkjand 
Houston, Tex. 





Oklahoma Pushes Plans 
for Protection of Its Valuable 
Surface Water Supplies 


irrigation and power, 


lestic and commercial use 
high lue in Oklahoma, and 
tate irrying out a carefully 


program for its conser 

the protection of sur 

igainst pollution, ac 

- ikers appearing before 
nt n of the Construction 
Engineering Divisions 


( ring Meeting in Okla 


Four papers dealing 
ispects of this general 
sented at this Thurs 
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day afternoon session, which was 
presided over by John H. O'Neill, 
Chairman, Executive Committee, 
Sanitary Engineering Division. 
“Construction Features of Fort Gib 
Dam,” a multipurpose project 
to store water for irrigation, power 
ind supplemental water supply, 
was the subject of the paper pre 
sented by Col. C. H. Chorpening, 
M. ASCE, District Engineer, Corps 
of Engineers, Tulsa District His 
paper appears elsewhere in this ts 
sue. 


son 
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Merrill Chase — Mason 


John H. O'Neill, Chairman, 
Sanitary Engineering Divi- 
sion; Director, Division of 
Public Health Engineering, 
State Department of Health, 
New Orleans, La. 


Blanche Studios 


The session's second speaker, Carl 
E. Schwob, Chief, Division of Water 
Pollution Control, U.S Public 
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Health Serv ce, discussed “The Fed 


Water Pollution Control Pro- 
Che third speaker, E. W. 
Hamburg, Pollution Superintend 
ent, Division of Water Resources, 
Oklahoma Planning and Resources 
Board, spoke on the “Protection of 
Natural Resources Through Planned 
Disposal of Oilfield Wastes,’ with 
special reference to the protec 
tion of Oklahoma's streams against 
this type of pollution. The fourth 
speaker was Webster L. Benham, 
Director, ASCE, and Consulting 
Engineer of Oklahoma City, whose 
discussion of Oklahoma City sewage 
treatment plants appears elsewhere 
in this issue 
Efficient equipment and methods 
for the oil industry received the at 
tention of the Construction Division 
held on Thursday morning, 
at which three papers were read 
Ross White, a member of the Divi 


eral 
gram 


session 


sions Executive Committee, pre 
sided Che authors were M. P 
Anderson, Assoc. M. ASCE, Chief 
Engineer, Brown & Root, Inc., 


Houston, Tex., whose subject, “‘Con 
struction of Offshore Drilling Plat 


florms with Large-Diameter Pipe 
Piling,’ is the basis for an article 
elsewhere in this issue; T. A. Hester, 


President, Oklahoma Contracting 
Co., Dallas, Tex., whose paper on 

Pipeline Construction 1s 
printed in this issue; and Paul Hall, 


also 


\ssoc. M. ASCE, Chief Engineer, 
Fish Engineering Corp., Houston, 
lex., whose paper on ‘‘Construction 


of a Gasoline Recycling Plant’’ de 
tailed modern methods of utilizing 
the industry's by-products at a 
pront 


E. W. Hamburg 


In the state of Oklahoma over a 
million people, or more than half the 
population of the state, are depend 
ent on surface water supplies for 
their drinking and other domestic 
water, Mr. Hamburg stated. The 
streams, lakes and ponds are thus an 
important part of the state's natural 
resources and their protection 
against pollution is a major prob 
lem. He then explained what the 
Oklahoma Planning and Resources 
Board is doing about the problem. 
Control of stream pollution in the 
state was vested in this Board by a 
state law passed in 1941. 


“Oilfield wastes have proved to be 
the most serious pollution problem 
with which this department has to 
deal,”” Mr. Hamburg said. “This 
has been especially true in the east- 
ern half of the state, where an ex- 
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tensive oil-producing program has 
been in progress for the past 35 
years -one of the larger producing 
areas in the world.” Because of 
their concentration of mineral salts, 
the oilfield brines create a serious 
pollution problem and because of 





Ross White, Member, Execu- 
tive Committee, Construction 


Div.; Vice-President, Brown 
& Root, Inc., Houston, Tex. 


the discharge of these brines many 
of the streams have lost their useful- 
ness as sources of domestic or com- 
mercial water, he said. 


In some areas, he stated, surface 
sands have been affected as much as 
a mile away from the stream carry- 
ing the brine, so that well water has 
been contaminated and _ pecan 
groves, orchards, alfalia and other 
deep-rooted crops have suffered. He 
listed five methods of disposing of 
oilfield brines which the Division of 
Water Resources of the Oklahoma 
Planning and Resources Board has 
investigated since its establishment 


in 1937 |) Solar evaporation in 
pits, (2) evaporation by artificial 
heat, (3) continual discharge into a 


stream, (4) storage and controlled 
discharge into a stream during flood 
periods, and (5) pumping into a sub- 
surface salt-bearing formation. 


As a result of this experience, Mr. 
Hamburg concluded that “disposal 
of brine by injection into a subsur- 
face salt-bearing formation is the 
only method which will offer a posi- 
tive solution to the brine-disposal 
problem in Oklahoma. We now 
have a great number of brine dis- 
posal wells and it is estimated that 
approximately 200,000 barrels of 
brine are being returned to salt- 
bearing formations per day in this 
state.” 


Successful subsurface brine dis- 
posal systems, he said, demand close 
supervision and proper mainte- 
nance. Injection of brine into a sub- 


May 1949 * 





surface formation rr 


. a ires a we 
usually pumping faciliiies, and ven 
erally pretreatment, which represe»: 
an appreciable investinent, by; » 


cost can easily be iu tified, he 
lieves, by the need for Dating strea, 
pollution and the desirability. 
avoiding costly damayve suits” 
He listed precautions which «, 
Division of Water Resources \, 
lieves must be followed in oitiey 
development and production 
fresh waters of the state are 
protected from pollution. His i. 
included provisions governing 4, 
quate capacity of slush and reser» 
pits; prevention of oil overt 
from pits; blocking off of flows from 
wells out of control; prompt repair 
of leaks in pumps, lines, tanks, « 
pumping out of oil sumps; Provisior 
of adequate firewalls; provisio: 
satisfactory burn pits; use of sly 
evaporation only as a_ temporar 
necessity ; construction of bri 
lagoons or pits, if used, so as to pr 
vent seepage or introduction of su 
face drainage. Disposal of 
by controlled dilution has pract 
cally no application in Oklahoma, ' 
speaker said, largely because o/ th 
uncertainty of rain periods and t 
impossibility of constructing se 
proof impounding ponds 


ae 


Paul Hall 


Before natural gas 1s pump 
through pipelines for use as 1 
trial and domestic fuel, its volat 
gasoline content is removed im gas 
line plants. Development of m 
gasoline plants has resulted : 
creation of a new petro-chemica 
dustry permitting  uttlizatior 
formerly wasted petroleum by-pr 
ucts at a profit, Mr. Hall stat 
his paper. Natural gas, he pow! 
out, no longer is wantonly was 
and new commercial uses have 
developed for other oilfield 
ings.” 


“The availability of some o 
lighter hydrocarbon components 8 
quantity at reasonable cost, be 
stated, “has led to the developmes 
of new and valuable industries © 
the American scene.”’ He also in% 
cated that expensive methods 
gathering gas and distillates now ‘> 
pear economically warranted. ~ 
oil operator today, he asserted, , 
able to dispose of his by-product 
a profit, create a new branch of the 
oil industry and, by making «&® 
able new products, help foster 2 9 
and growing petro-chemical indus 
try. The modern gasoline plant 5 
the vehicle by which this benefics 
result has been obtained.’ 
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Acrial Photogrammetry Locates Oil Wells 
with Pin-Point Accuracy 


RALPH J. McMAHON 


Magnolia Petroleum Co., Dallas, Tex 


rec hnique » 


NEEDS of the oil industry have pyramided since the first oil 
formed in 1859. Today, when 34,000 companies are pro- 
rds of two billion barrels a year, the value of oil properties 
oil properties demands accurate and efficient mapping 


such as modern aerial methods provide. 


Many maps require 


kane search and observation to retrace the work of early surveyors. 


cautiou 


In fact the surveyor must know a good deal about the early history of the 


we. 


PHOTOGRAMMETRY 
ized the oil map busi 
past fifteen years, the 
is settled down and is 

1 more businesslike 

rhe old boom 
er Today, cadastral 
being made from aerial 

[he surveys are being 

mtrol and are plotted 
ising control and pro 
is giving the map more 
letail 

tography was introduced 

istry about fifteen years 
it time aerial pictures 
luable in building accu 
maps which are being 


b ISIS 


geological, geophysical, 
pipeline and legal 
Grid which 
eloped with accuracy, 
irtographer greatly, 
erial map has brought 
i section of the coun 
rail 
towns and sur 
lable information to the 


mosaics, 


‘tures as roads, 


' 
reeks 


In a  sectionized 
il mosaic is a great 
e it makes visible 


features along the 
lew years, the U. S 
(Geodetic Survey has 


he Lambert Coordinate 
DY surveying and map 


ertormed in the field 
the map with a higher 
iracy rhe land sur- 


hus work into stations 
nangulation net, and 
ition of his land cor- 
their plane coordinates 
me system, provides 
iccurate restoration 
should they ever be 
is Lambert Grid Sys 


as about early surveying and mapping techniques. 
‘s paper was presented before the Surveying and Mapping 
n at the Society's Spring Meeting in Oklahoma City. 


Mr. 


tem was utilized by several oil com 
panies in their operations in_ the 
Gulf of Mexico off the coast of Louis 
iana. In one map developed on the 
Lambert System, in the south zone 
of Louisiana, all tracts were laid out 
on a grid pattern showing 5,000 acres 
to each one. (See illustration.) Pin 
point accuracy has been acconiplished 
in locating salt domes as well as wells 


What the Cartographer Must Know 
rhe cartographer who develops a 


cadastral map for the oil industry 
should have a wide variety of knowl 


edge. He should know 

1. The fundamentals of land sur 
veying. 

2. Something about abstracting 


and record searching 


3. All the necessary symbols 


} Map projection layouts 

5. The history of the country. 

6. Techniques of map reproduc 
tion 

7. Something 
tion of titles 

8. The many land measurements 
formerly used such as the vara, the 
arpent, the chain, etc 

9. How to calculate latitude and 
longitude 

10. Above all, he should have 
patience, good eyes and a strong con 
stitution. 

As mentioned in item (5), the car 
tographer who develops a map for 
the oil industry must know something 
about the history of the area, espe 
cially as it relates to that of the oil 
industry 

The oil industry began with the 
first producer at Titusville, Pa., in 
IS59, known as the ‘Drake’ well 
Even at that time, there were many 
uses for oil Whale oil and other 
animal and vegetable oils did not 
meet the demand, and “‘natural’’ oil 
opened a great new source of lubri 
cants, fuels and illuminating oil. 
Oil sold for as high as $20 a barrel 
Men rushed into the industry as fast 
as they could raise the money to buy 
a ‘string of tools In the next four 
vears, these pioneers were producing 
oil at the rate of 3,000,000 bbl a 
year 


about the limita 


OIL INDUSTRY NEEDS accurate and comprehensive maps, especially in built-up areas 
Even on grounds of Oklahoma State Capitol in Oklahoma City, closely spaced wells bear 


witness to importance of oil industry. 
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29 Louisiana's State 
° Mineral Board for 
lease of oil, gas and 
other rights offshore 
in Gulf of Mexico 
shows numbered 
blocks, each contain- 
ing approximately 
5,000 acres. All 
blocks are based on 
Louisiana (Lambert) 
coordinate system 
and survey begins at 
1!.-in. Iron Pipe at 
upper right. Base 
map was made from 
U.S. Coast and Geo- 
detic Survey charts 
No. 1276 and 1277. 
Original of this plat, 
known as Eugene 
Island Area, is on 
29 file in State Land 
90’ Office and Depart- 











ment of Public Works 
Office in Baton 
Rouge, La. 


tinct land systems 
in the United 














Oil was discovered in Texas near 


Corsicana in 1896. Prospectors for 
‘black gold’’ were on the move; 
wildcats began to spring up all over 
the oil-bearing states of Kansas, 
Oklahoma, Texas and Louisiana 
In those days, practically all pros- 
pective wells were ‘““wildcats."" Many 
significant oil fields have been dis- 
covered in the Southwest, the great- 
est of which was the East Texas field 
near Gladewater, which now has 
about 35,000 producing wells. 

Today, the American oil industry 
produces more than two _ billion 
barrels per year. The first oil com- 
pany of 1859, the Pennsylvania Rock 
Oil Co., has given way to some 34,000 
progressive, competitive companies. 

The discovery of oil meant the 
possibility that a property owner 
might become wealthy overnight. 
With the increased value of land, 
boundary lines were of more impor- 
tance than they had been before. 
As land began to be leased for possi- 
ble oil development, the demand for 
cadastral or ownership maps greatly 
increased. Map companies sprang 
up in nearby oil towns. Individual 
oil companies began to develop their 
own ownership maps. Surveyors 
were sent out into a_ prospective 
territory to obtain map information 
by running a compass-stadia traverse 
along roads, streams, ete., tying in 
all fences and later filling in the 
ownership tracts 

Cadastral maps for the oil industry 
are based on two separate and dis- 


36 


States. The first 
is the rectangular system under the 
supervision of the U. S. Land Office 
in Washington, and the second is the 
metes and bounds system as used in 
the state of Texas under the super- 
vision of the Commissioner of the 
General Land Office in Austin. 

The system of rectangular surveys 
was first authorized in 1785 by an 
ordinance of the Continental Con- 
gress. It was an original system for 
the disposal of large parcels of land 
to the settlers of the new country. 
This plan provided a simple system 
of surveys, descriptions and identifi- 
cation for the public domain. Town- 
ships, each six miles square, were 
laid out in an east-and-west direction 
from a principal meridian, and in a 
north-and-south direction from some 
standard parallel or base line (Fig. 
1). Each township contained 36 
sections theoretically of one mile 
square, or as nearly so as possible, 
with the errors thrown in the north 
and west tiers of sections. The 
sections were divided into half, quar- 
ter or quarter-quarter sections. Sec- 
tions were numbered from 1 in the 
northeast corner, in successive order 
in a zigzag pattern, to number 36, 
the last section in the southeast 
corner (Fig. 2). The government 
aimed to lay out the land by measur- 
ing distances and bearings and monu- 
ment corners so that settlers could 
locate the tracts with reasonable 
accuracy for purposes of occupancy. 

Since the earth is not flat, cor- 
rection meridians were established 
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every 24 miles to allow 


(OF Conver. 


gence. The early surveyors ie ces 
tractors did not have the — 
instruments we have today: ¢h - 

“To Cre 


fore some of their corners we 
set as exactly as their plats might jp. 
dicate. In retracing the fines np 
by these early surveyors, caution. 
search and observation are necessar, 

Now, with the discovery of oil my 
sectionized state such as Oklahom 
the making of cadastral maps a 
based on certain requirements. Ta, 
for example an ownership map mac 
in Oklahoma City. By writing to th: 
U. S. Land Office, the map maker e 
obtain a township plat indicating 
the surveys made in 1872 and |; 
Thus the plat of Township 12 Nor 
and three West shows the 36 « 
tions, the acreage in each section. tly 
variation the surveyor used, and th, 
length in chains of each section 
The Chisholm Cattle Trail, the Dee 
Fork of the Canadian River and tly 
North Fork of the Canadian Rive 
are also shown. The  correctic: 
surveys are shown in the upper quar 
ter sections and the western quarter 
sections of the township. (fiw 
corrections are shown along the bas 
line of the township. 

The township plat is not only valu 
able to the oil surveyor in the field 
but also to the oil-map cartographer 
Plats indicating the ownership 0 
the various tracts are usually pur 
chased from abstract companies 
The early maps were laid out usually 
on a scale of 1 in. = 2 miles. Mor 
recent maps may be to a scale of | 
= 1,600 ft. The early maps diste- 
garded any projections based 
ground control; therefore the scak 
was not too reliable. 

The other system used for cadas 
tral maps for the oil industry we 
based on surveys by metes ai 
bounds. Some engineers call thes 
surveys “leaps and bounds’ becaus 
of their uncertainties. 

In Texas, land titles began wit 
Spain, Mexico, the Republic of Texas 
and the state itself. Texas has ' 
own public domain with all the ong 
nal land records on file in the Gener 
Land Office in Austin. Land Ds 
tricts were set up all over the stat 
Land Office maps were plotted Ire 
field notes and sketches sent m 'r" 
the various land districts. Som 
the early surveyors, such as Hort 
Chrisman, who surveyed for Steph 
F. Austin’s colonies, did very & 
work. The map maker in the La 


nr 


Office was confronted with the | 


Te not 


lem of interpreting the survey’ 


field notes, for his maps wer 
better than the notes the surve) 
sent in. 
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RECTANGULAR SYSTEM of land 


sis for cadastral maps for 


i-grant states. Townships, 
square, were laid out in 


n x 
‘ i.west direction from principal 
r north-and-south direction 
trom e standard parallel or base line, 
ng to system of rectangular surveys 
rized for public lands by Continental 
C < 1785. Errors were thrown into 


surveyor had many prob 

fhe peep-sight compass with 
taff and a Gunter's chain 

the greater part of his 

His beginning corner 

hed by a stake which was 

need by two or three bearing 
swith an “X’’ and hacks above 
low. Sometimes a mound of 
earth was raised around the stake. 
the lines was ob- 

ns ol a magnetic needle 

iss box. With these 

rly surveyors compiled 

tes trom which were born 
etches and which were 





later assembled to form the first 
General Land Office maps. 


Some Typical Early Maps 


The basis of most oil maps in 
Texas was the Land Office County 
map, which was made on a scale of 
2,000 or 4,000 varas to the inch. 
For instance, the Land Office map 
of Jackson County was plotted on a 
scale of 2,000 varas to the inch. 
The vara is the legal land measure 
ment in Texas and is 33'/, in. in 
length.) On this map, there is no 
projection and there are no control 
points; therefore there could be no 
over-all correct scale. This map is 
simply an index of all the surveys in 
the county plotted in their relative 
positions to scale from the original 
field notes. Along the Lavaca River, 
most of the surveys were Titled 
Grants dating from 1824 to 1833. 
Other surveys shown are first, second 
and third-class surveys, Donation, 
Railroad Script, Presumption and 
Bounty surveys. 

One of the early grants, the Ramon 
Musquiz Grant, is bounded on the 
south by the Lavaca Bay, on the 
east by the Lavaca River, on the 
west by the Arroyo Venado and the 
Garcia Grant, and on the north by 
the Linn first-class survey. Ramon 
Musquiz received this grant of 5' 
sitios, or 24,354 acres, from Martin 
deLeon, Empresario of Mexico in 
1833. An abstractor’s plat for this 
grant and the adjoining property can 
be obtained from the county office. 

An abstractor can obtain title 
information in each county in the 
state. A typical ownership map of 
Jackson County was compiled from 
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FIG. 2. OLD TOWNSHIP plats provide 
valuable data for use of oil surveyors. Each 
township in land-grant states was laid out 
in 36 sections, numbered successively from 
northeast to southeast cornerin zigzag pattern 


the Land Office base map and the 
abstractor’s plats previously men 
tioned. Most of the early oil com 
pany maps were platted from tax and 
deed records. Since there was such 
a great demand for cadastral oil 
maps, time did not permit the oil 
company surveyor to control an 
area. His problem was to retrace 
the old surveys and their subdivisions. 
Of course, in a “hot territory,” the 
surveyor was called on to make a 
more detailed survey of the property, 
which was used in developing the 
cadastral oil map. 

Most of the major oil companies 
have maps mounted on rollers, called 
wall maps. These usually have a 
scale of 1 in. = 2,000 ft, or 2,640 ft. 
Special large-scale maps of important 
areas that demand more accuracy or 
detail are made on a scale of | in. 
S00 ft, or 1,000 ft, or 1,600 ft. 





United States Needs 


Large-Scale Mapping Program 
to Meet Postwar Demands 


Ll] t the area of the 
has been mapped to 
one-quarter by ade 
methods. In Okla 
ercent of the area is 
pped hese 
le im the paper by 
\I. ASCE, Professor 
ring, Missouri School 
tallurgy, Rolla, Mo., 
the Surveving and 
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Executive Committee. At the same 
session Ralph J. McMahon, Mag 
nolia Petroleum Co., Dallas, Tex., 
discussed ‘“‘Cadastral Maps for the 
Oil Industry—-Requirements and 
Methods” (See article on preceding 
pages of this issue). 

The third paper 
fore the Division session described a 
vehicle-mounted device which indi 
cates differences of elevation along a 
traverse. The authors are Dr 
Daniel Silverman, Exploration Re 
search Supervisor, J. D. Eisler and 
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J. F. Evans, all with the Stanolind 
Oil and Gas Co., Tulsa, Okla. 


E. W. Carlton 
‘The war emergency 1s now over 
and as we pause and evaluate our 
domestic mapping situation, the pic- 
ture is not particularly encouraging, 
Mr. Carlton stated in his paper. 


“The nationwide postwar public 
works program, industrial expansion, 
highway construction, mineral and 
natural resources investigations de- 
mand topographic maps in large 
quantities and in general on large 
scales. This demand has prompted 
the U.S. Geological Survey to review 
the status of the whole mapping pro- 
gram. Evaluation of all existing 
maps is being made, and areas cov- 
ered by the more obsolete maps, 
based on inadequate control, are 
































being catalogued for remapping by 
photogrammetric methods. Maps 
with strong bases are being listed for 
revision and unmapped areas are 
being studied to establish a priority 
for mapping according to foreseeable 
needs. To meet this situation and 
at the same time satisfy the high 
priority map requirements of the 
War Department for national de- 
fense, the Geological Survey has pro- 
posed a 20-year mapping program. 


‘Methods of extending triangula 
tion have been materially improved in 
the last 25 to 30 years. By the use of 
demountable steel towers, motor 
trucks, more accurate instruments 
and other modern equipment it is 
possible to average a station per day 
for each observer in a triangulation 
party during the working season 
Contrasted with older work, triangula- 
tion parties now strive for moderately 
short lines (about 10 miles), and for 
location of stations as near highways 
as possible so they will be of practical 
value to local engineers and surveyors. 
\zimuth marks are placed on all sta- 
tions and must be intervisible with 
the station from the ground for local 
convenience. 

“The national net of vertical-con 
trol surveys now comprises more than 
270,000 miles, with over 250,000 
bench marks. About 20 percent of 
this is first order and the rest second 
order. The present program of the 
U.S. Coast and Geodetic Survey con 
templates a complete first-order level 
coverage net in which the spacing 
between the level lines is to be about 
25 miles. These first-order lines will, 
in most parts of the country, be sub 
divided by second-order levels spaced 
about 6 miles apart. Thus, a high- 
grade vertical-control bench mark 
will be within 3 miles or less of any 
point in any survey located anywhere 
in the continental United States. 
The current topographic program is 
the largest in history. More than 
300,000 square miles are scheduled 
for mapping at the present time, in- 
volving over 2,000 separate quad- 
rangles.”’ 

Speaking of the problem in the 
Missouri Basin, Mr. Carlton said that 
this area illustrates “the constantly 
increasing need for larger-scale topo- 
graphic maps for development pro- 
grams.’ The present program of the 
U.S. Geological Survey in this area is 
intended to provide adequate maps 
for location and planning engineering 
works of all kinds. 

“Only a very small part of the 
Missouri River Basin has been mapped 
to date,” he stated. “In order to 
provide the maps needed now in this 
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great development, the Bureau of 
Reclamation has requested the U.S. 
Geological Survey to map some 
50,000 square miles of lands in the 
upper basin. For over half of this 
area the maps are to be published on 
7' »minute quadrangles, with a scale 





George D. Whitmore, Chair- 
man, Surveying and Mapping 
Division; U. S. Geological 
Survey, Washington, D. C. 


of 1 : 24,000 and with a contour in- 
terval of 10 ft, except that 5-ft con- 
tours will be used in certain flat 
areas. The remaining areas will be 
published on 15-minute quadrangles 
with a scale of | : 62,500 and a con- 
tour interval of 20 ft, with 10-ft 
dashed contours shown in the flatter 
areas. The planimetric bases will be 
prepared from derial photographs and 
the contours will be added by ground 
methods where the country is unusu- 
ally level, while in the steeper areas 
and the sand-hill region they will be 
obtained from aerial photographs by 
means of multiplex projectors.” 

After stressing the great need for 
more maps, Mr. Carlton said that 
one might well wonder at “the 
apathy of the people as a whole in 
their reluctance to adequately sup- 
port a national mapping program. 
The obvious answer is to find a way 
to enlist the enthusiastic support of 
the average non-technical citizen. 
Mapping agencies such as the U.S. 
Geological Survey, the Coast and 
Geodetic Survey and others can do 
much more along this line than they 
have done in the past. Engineers 
can help greatly in their respective 
communities by devoting a conscious 
effort to the dissemination of map- 
ping information.” 

In concluding his address, Mr. 
Carlton gave some figures on costs. 
“A recent estimate of $400,000,000 
was made as the cost of completing 
the topographic mapping of the 
United States and areas under its 
jurisdiction,”’ he said. “If such a 
program were to be completed under 
the afore-mentioned 20-year plan, it 
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would mean an app: 'Priation 
$20,000,000 of federal funds for man. 
ping each year. These figures oan 
cover the cost of th topography 
maps, aeronautical charts and hydr. 
graphic charts our government wm! 
need in areas outside of the United 
States. Also, the above stim 
could easily change depending on the 
publication scales and contour inter 
vals required now and in the futyp 
Another three to five million dol. 
would be required annually for » long-tert 
vision purposes, to keep the maps y ittitude 

todate.’’ Thus, he said, our mapping rhe 

problem is seen to be a tremendous 
one and an absolute necessity, 
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Daniel Silverman, J. D. Eisler, J. F. Even: ve 

A vehicle-mounted electromechay. 
cal device which indicates difference 
of elevation between successive points 
along a traverse was described in the 
paper by Dr. Silverman and o 
authors Eisler and Evans. The & 
velopment of this automatic elevativ 
surveying device, they stated, wa 
undertaken by the Stanolind Oil and 
Gas Co. Research Laboratories ; 
provide a faster and less expensive 
means tor carrying out extensive 
routine surveying in connection with | 
the company’s geophysical operations 

The principle on which the instr- 
ment is designed is illustrated » VWIDES 
Fig. 1, an adaptation of the author flexible 
Fig. 1. Their paper explained that 
the vertical is determined by 
pendulum mounted in the device « 
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such a manner that its axis of rotatiur search ii 
is transverse to the direction « ent de 
motion of the vehicle, and the factor sented 
for the determination of the distance ecasion 
is obtained from one of the wheels « session 
the vehicle. er by 


The pendulum was describe’ « 
being “in the form of a light disk « 
non-ferrous metal suspended by \ 
horizontally disposed torsional fibes 
under tension. The disk is ecce 
trically supported and acts as a long 
period pendulum. To filter out hig’ 
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FIG. 1. OPERATION of Stanolind Eleve ombine 
tion Meter follows principle of slope inte" way en 

tion, whereby instantaneous slope of | a time \l 
traversed by vehicle is determined _ ; 
angle (measured by pendulum) betwee® 7 
perpendicular to the vehicle body en¢™ 
vertical. 
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+ vibration and road 
‘re unit is mounted in 
rubber shock mounts. 
‘mize the effect of the 
bility of the usual 
thors explained that a 
ily carried out in loops 
ersed in two directions. 
nd reverse runs around 
ide consecutively, and 
ined from the two runs 
wt so as to cancel out 
| persistent shifts in the 

e vehicle body. 
nstrument yields closure 
Mendoys ore which are similar in nature to 
‘btained in surveying by stand- 
methods and these errors are 
F. Evans therefore amenable to distribution as 
of distance traversed,” the 


Mid 






Mapping 
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Terence: ser continued. “Preferred use of 
e points instrument is in closed loops and 
dd in the satist data are obtained in con- 
and ‘inuous loops up to 20 miles in length, 


shorter loops are prefer- 


“Over a given one-mile stretch of 
road of moderate roughness,’ the 
authors declared, “the elevation 
meter, on repeated trials, will repeat 
itself with an average variation of 
about 0.3 ft from its own mean and 
with a maximum spread of values of 
about 1 ft.” An_ error-frequency 
graph obtained from two days of 
testing on a line of level-established 
bench marks in Lincoln County, 
Kans., it was stated, fits roughly into 
a typical random-error frequency 
curve with a probable error of 0.4 ft. 

A survey carried out by the U.S. 
Geological Survey in the course of its 
evaluation of the instrument, made 
north of Rolla, Mo., gave data which 
were compiled in such a way as to 
establish the effect of the length of 
the traverse on the precision of the 
survey. From the results the au- 
thors concluded that, ‘“‘for relatively 
short loops, maximum expected 
errors would lie in the neighborhood 
of 1' . ft, and median and average 


errors would be in the neighbor- 
hood of ',. ft. For larger loops, 
maximum errors of approximately 
3.6 ft may occur, with average errors 
of less than a foot.” 


As to costs, the paper stated: 
“While no exact figures are available 
on the cost of surveys performed with 
the Stanolind Elevation Meter, un- 
official estimates indicate that the 
cost per mile of survey with the meter 
is approximately $2.25 as against 
$7.00 per mile using standard survey- 
ing techniques. The reduction in 
survey cost per mile using the meter 
will vary with the type of terrain 
traversed, being the greatest in rough 
wooded terrain and least in a well 
sectionalized country having low 
topographical relief.”’ 

Surveys with this instrument, the 
authors declared, can be made by one 
man and may be carried out equally 
well in all types of weather and in 
daylight or after dark. 


















VIDESPREAD failure of rigid and 
lexible pavements due to heavier 
vier truck loads shows the 
essity for stricter enforcement of 
t laws and more extensive re- 
better truck and pave- 
gn. ‘This topic was pre- 
freely discussed on the 
of the Highway Division 
it Oklahoma City, presided 
Hal G. Sours, chairman 
vision's Executive Commit 
[he two papers read were 
or Vehicle Sizes and Weights,”’ 
H.S. Fairbank, Deputy Commis- 
Public Roads Administra- 
Effect of Heavy Loads 
ent Design,” by K. B. 
ASCE, Professor of 
ikngineering and Associate 
joint Highway Research 
rdue University. 
K. B. Woods 
x highway pavements 
eveloped through exten- 
st roads; through use of 
procedures, many of 
been checked by field 
servations; and by the 
perience of many high- 
rs over a long period of 
oods pointed out in his 
ements designed and 
on the basis of these 
s of information proved 


Eaperimental Research Unged to 


Improve Trunk and Pavement Design 


to be generally adequate for most 
sections of the country for the period 
1920-1940. 

Although information on the num- 
ber and magnitude of loads which 
the highway systems carried through 
this period are somewhat meager, 
the data available, combined with 
general observation and experience, 
point to the fact that the repetition 
of exceptionally heavy loads and the 





Hal G. Sours, Chairman, 
Highway Division; Baldwin & 
Sours, Columbus, Ohio. 


number of axle loads above 18,000 Ib 
were relatively small in most sec- 
tions of the country. However, the 
speaker said, structural failure of 
rigid pavements and rutting of flex- 
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ible pavements have occurred on 
large sections of the primary systems 
of many states during the past nine 
vears—particularly in highly indus- 
trial regions or in areas where high 
concentrations of heavy loads occur. 
This widespread distress of pave 
ments and the mass violation of ex- 
isting truck-weight laws show rather 
definitely that the failures can be at 
tributed almost entirely to over 
loads, or in some instances to excep 
tionally high concentrations of load 
at or near the legal axle-load limit. 

Mr. Woods drew the following 
conclusions: (1) That strict enforce- 
ment of weight laws should be pur- 
sued; (2) that the legal-load limits 
of most states should not be changed 
lest the existing highway systems of 
the country be destroyed by being 
subjected to loads in excess of 
those for which they were designed 
and constructed; and (3) that large- 
scale research on a national basis 
should be initiated immediately to 
determine the most economical de- 
sign of both trucks and pavements. 

In connection with pavement de 
sign, he added, available data indi- 
cate the need for several improve 
ments, including: (1) Better means 
of compacting base-course materials 
for flexible pavements, and (2) addi- 
tional experimental work to deter 
mine the economics and perform 
ance characteristics of rigid pave 
ments, designed with subgrade de 
ficiencies corrected by the use of base 
courses or some type of soil treat 
ment, or by the use of thicker slabs 
with additional reinforcement. 


39 


























Plastic Flow of Concrete Relieves High-Load 
Stress Concentrations 


ROBERT F. BLANKS and DOUGLAS McHENRY, Members, ASCE 


Respectively Chief, Research and Geology Division, and Head, Structural Research Section, 
Bureau of Reclamation, Denver, Colo. 


STRESS CONCENTRATIONS around holes or openings 
in concrete structures or members have surprisingly 
little effect on the ultimate strength of the structure, 
according to recent tests on concrete blocks made at 
the Denver Laboratories of the Bureau of Reclamation. 
These tests indicate that a more complete understand- 
ing of the effects of such holes on strength and stability 
will lead to substantial savings in reinforcing steel. 
Analytical studies following the theory of elasticity, 
confirmed and extended by photoelastic tests, had 
previously indicated that important stress disturbances 
occur in elastic bodies in the vicinity of holes or open- 





small circular hole, for example, a uniform compressiye 
load P applied to the two ends of the plate will produce 
a circumferential stress at the hole varying from com, 
pression equal to 3 P to tension equal to P. Designer; 
of structures, particularly concrete, are confronted 
with the problem of determining the extent to which 
such stress disturbances infringe upon the factor 9 
safety, and they must specify the amount of reinforcing 
steel required to preserve this factor. At the meeting 
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CONCRETE BEHAVES as a plastic 
rather than as an material 
when it becomes highly stressed, as in 
the compression zone of a reinforced 
Dhe overstressed concrete 
near the extreme fiber does not fail 
when it reaches its so-called ultimate 
strength but yields plastically, trans 
ferrmg load to the understressed 
fibers nearer the neutral axis. It is 
reasonable to suppose that this same 
type of load transfer occurs in many 
other cases of compressive loading in 
which only a part of the structure or 
member 1s overstressed. 

The nature of this load transfer 
may be demonstrated by a simple 
laboratory test. Imagine a cylinder 
of concrete surrounded by, but not in 
contact with, a concentric steel cylin 
der, the two being of exactly the 
same height. The steel cylinder 
will be provided with a strain gage 
for measuring its deformation in the 
axial direction, and it will be cali 
brated so that the amount of load it 
iS carrying can be determined from 
the deformation measurements. 

his assembly will then be placed 


elastic 


beam 


In the case of a plate containing a relatively 











of the Structural Division in Oklahoma City, the recen div 
tests at the Bureau of Reclamation’s Denver Labora. rhea 
tories were described by Messrs. Blanks and McHenr rangi © 
in a paper which forms the basis of this article iB 
( TEU 
4000) Ie 20 Go fede as it does in the standard compress will be 
Seeoete|}-——1— test. As long as the concret ubs 
a tlh tt haves elastically, it will carry a cu u 
deny stant proportion of the total | 
. as it approaches its ultimate streng ne 
© 2000} it will pass through a transit 4 oe 
2 ‘x state in which a progressively greater id 
15 Doys*”™ proportion of the load will be tra . 
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FIG. 1. STRESS-STRAIN CURVES show 
influence of age on 36-in. concrete cylin- 
ders under restraint of disk springs. Load- 
ing time for ages 42 and 84 days was 45 
minutes; for other ages, 15 minutes. 


and the concrete will be loaded 
together in compression. The strains 
in the steel and the concrete will of 
course be equal. The total load and 
the load carried by the steel will be 
measured, and the concrete load will 
be equal to the difference. From 
these measurements, the stress-strain 
diagram for the concrete can be 
drawn. Under this test condition, 


ferred to the steel; and finally, « the 
the total load is increased still further 

the concrete will enter a plastic rang 

in which it gradually loses load a 
undergoes large strains without act 

ally failing. 

It is thought that this process 
load transfer simulates closely 
actual behavior of concrete im ser 
when a member or a localized reg 
is overstressed. In practice, It Ws 
found necessary to use a syster 
disk springs instead of the s 
cylinder in order to accommocs 
the very large strains which develop 
in the concrete. It was also tow 
that stress-strain curves which wet 
nearly identical with those obtat 
by this testing system could be 
tained without the use of the s 
rounding springs provided that | 






































in a testing machine and the steel the concrete will not fail suddenly — testing was done in a relatively f 
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CONCRETE BLOCKS with openings of various types sustain loads nearly as great as, or greater than, unpierced blocks 
(not shown) had no openings; other types tested had openings as illustrated. All blocks tested were 16 in. square and 8 in. t! 
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rate for 2 hours, and then appeared 
to reach an equilibrium condition 
in which it was supporting 60 percent 
of the maximum load with no further 
change. Other specimens which had 
been loaded until they entered the 
plastic range were removed from the 
testing machine and placed in sus 
tained loading rigs under loads of 
50 to 75 percent of the maximum 
testing machine loads. All the speci 
mens which were loaded to more than 
63 percent of the maximum ‘oad failed 
within one day; two specimens 
loaded at 60 percent failed after one 
month; one specimen at 60 percent 
was still carrying that load after one 
year; and one specimen under a 
load of 50 percent of the maximum 
for SS days increased in strength, as 


RESULTS OF BLOCK TESTS SUMMARIZED 
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F CONCRETE BLOCKS after compression test to failure indicates little or no need for reinforcement against compressive 
Type II, at left; Type VI, center; Type VII, at right 


shown by a second higher ultimate 
when tested to failure. 

After obtaining this positive evi 
dence of the plastic behavior of con 
crete under high tests were 
made on a series of concrete blocks 
containing openings with the thought 
that such tests would evaluate im a 
qualitative way the effect of the plas 
tic action in relieving stress concen 
trations at the openings. The tests 
turned out to be of greater quantita 
tive significance than had been antici 
pated, for instead of indicating a 
more-or-less indeterminate stress re 
lief due to plasticity, they appear to 
show that the stress concentrations 
were completely eliminated before the 
failing loads were reached. 


loads, 


In this test series, 26 concrete 
blocks 16 in. square by 8 in. thick, 
and 39 control cyclinders 6 by 12 
in., were tested to failure in com 
pression. Eighteen of the blocks 
contained openings of various shapes 
as shown in Fig. 2, while S were cast 
solid for strength comparisons. Four 
specimens were cast of each of the 
[ypes II, III, and 1V, with two speci 
mens each of Types V, VI, and VII 
Sixteen of the specimens were tested 
at the age of 2S days and 10 were 
tested at the age of one year Phe 
concrete contained In. Maximum 
aggregate; the water-cement ratio 
was 0.05; and the average slumy 
was 3 in Che block wert 
randomized within batches 


types 


The concrete was vibrated in the 
forms and placed in a fog atmosphere 
at 7O deg F immediately after 
casting. When the specimens wert 
”4 hours old, they were removed from 
their forms and left in the fog roon 
until they reached the 
testing ages of 2S days or one veal 
Preparation for testing included sur 
face drying, capping of top and bot 
tom with a mixture of sulfur and fire 
clay, and painting the surface to 
make the development of 
cracking more readily observabk 


designated 


Surtace 





























Blocks centered under the 


were 


head of a 4,000,000-Ib compression 
testing machine and two or more 
observers noted the appearance of 


cracks which developed during appli 
cation of load. Load was applied to 
the specimen at a rate of about 
|,000 psi per minute. 

On the solid blocks, first cracking 
was observed to be a short vertical 
crack near the center of one or both 
of the Subsequent 
cracking im a direction 
usually determined ultimate 
directions of shear failure. Initial 
cracking in blocks with openings 
appeared as vertical cracks just above 
or below the opening. This initial 
cracking extended under increasing 
loads until cracks several inches long 
attained above and below the 
opening. However, these central 
vertical cracks never became very 
prominent, and some of them closed 
completely as the loading progressed. 
Under higher loads, cracks appeared 
it the sides of the holes, and diagonal 
cracks appeared which developed into 
planes of shear failure. Minor hort 
zontal or vertical cracking was fre 
quently observed at loads about half 
the maximum, with cracks commonly 
ending in a corner of a square opening 
or tangent to a circular opening 

Photographs of the crack patterns 
were taken after the ultimate load 
had been reached and again after the 
blocks had been further crushed 
down. Typical appearance of three 
types of blocks can be seen in the 
illustrations. The compamion con 


laces 
diagonal 
the 


square 


wert 


trol cylinders were tested to deter- 
mine modulus of elasticity, Poisson's 
ratio, and ultimate compressive 
strength for comparison purposes. 
The results of the block tests are 
summarized in Table 1. Column 
5 shows, for the various blocks, the 
average compressive stress at the 
time of failure—that is, the total 
load divided by the cross-sectional 
area, corrected for loss of area due to 
openings. In Col. 6 these ultimate 
stresses for the pierced blocks are 
compared with those for the corre- 
sponding solid blocks. It will be 
noted that the load-carrying capacity 
is very closely proportional to the 
net area and that there is no sig- 
nificant loss in strength due to the 
theoretical stress concentrations. In 
fact, the average strength of the 
pierced blocks is 4 percent higher 
than that of the solid blocks. If 
the areas are compared for 45-deg 
planes instead of for the minimum 
sections, thus coming somewhat closer 
to the actual failure surfaces, the 
strength comparison will be changed 
slightly and the pierced blocks will 
average 2 percent lower in strength 
than the solid blocks. In _ either 
case, however, we can say that the 
strengths are the same within the 
limits of experimental uncertainty. 
Columns 7, 8, and 9, which show 
the loads and average stresses sus- 
tained at the time of initial cracking, 
reveal some interesting data. In 
the tests at the age of 2S days, the 
solid blocks cracked at loads of 81 
to 4 percent of the ultimate, and the 






pierced blocks cracked loads oj 
to SO percent of the ultimate — H. 
ever, at the age of one year the ran, 
for the solid blocks was 2% to 99 
cent, and for the pierced blocks stn 
9 to 14 percent. It will be noted rt 
that although the one-year bj, 
were much stronger than the I doy 
blocks, the older specimens cracked 
at much lower loads, in the case ,) 
both the pierced and the solid blocks 
This behavior suggests that the 
younger concrete has a marked ability 
to adjust itself to tensile as well « 
compressive stresses, while in th 
older concrete the tensile adjustmen 
is much less marked. 
These tests were designed to oy 
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tribute toward the solution of th pcho-soun 
problem: To what extent do th everal ele 
stress disturbances at openings } he horizo 
fringe upon the factors of safety, an ilt-survey 
how should such openings be rei ession in 
forced to preserve these factors’ develop s' 
From a simple review of the test daty ps well to 
with no attempt to analyze the prot 

lem in detail, it appears that wh RCONOM 
loading conditions are similar nservati 
those of the tests, reinforcement for ether fe 
compressive stress concentrations can Wigation 


be omitted around openings without upply, 0 
thereby reducing the — ultimat enendent 
strength. More and more inform 

tion is accumulating in support of th ° 
ultimate design theories, and it seems 
that designers should view thes 
theories with at least an open mind s tudied ex 
that advantage may be taken of what he proper 
ever they have to offer in the wa) utlets th 
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Structural Engineers Feature 
Better Design Methods 


\ METHOD for the calculation ot 
varying end restraints of compression 
members in rigid frames was pre 
sented by Harold E. Wessman, M. 
ASCE, Dean of Engineering, Uni 
versity of Washington, and Thomas 
C. Kavanagh, Assoc. M. ASCE, De 
partment of Civil Engineering, Penn 
sylvania State College, in one of the 
three papers presented at the spring 
meeting of the Society's Structural 


Division The other papers were: 
Slope Deflection Equations for 
Curved Members,’ by Keith T 


Fowler, Jun. ASCE, Structural Engi 
neer, International Harvester Co., 
and “Plastic Action of Concrete at 
High Loads Relieves Stress Concen 
trations,’ by Robert F. Blanks, M. 
ASCE, and Douglas McHenry, M. 
ASCE, of the Bureau of Reclamation. 
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An article based on the latter paper 
appears on the preceding pages. J. M. 
Garrelts, Secretary of the Structural 
Division's Executive Committee, pre 
sided over the session. 


H. E. Wessman and T. C. Kavanagh 


“One of the problems of current in- 
terest to structural engineers is the 
behavior of compression members 
which are parts of rigidly connected 
structural frames and are conse- 
quently subjected to varying end re- 
straints.” Mr. Wessman and Mr. 
Kavanagh have developed a method 
for calculating these end restraints, 
and the effective lengths of compres- 
sion members under load conditions. 

The procedure developed by the 
authors is ‘‘an extension of the Lund- 
quist moment-distribution method for 
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more rational design methods ation 
savings in construction costs io aie 
The Bu 
nstructe 
seTvolrs 
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White Studio, New Yor ‘ 
J. M. Garrelts, Secretary, Ex Bt 
ecutive Committee, Structura! y 
Division; Associate Professor 
of Civil Engineering, Colum 
* bia University, New York Bs 
N. Y. he 
¥ 
analyzing the stability of a struct! Oa 
frame.” In conclusion they po" : 
out that “for compression membess 
in steel trusses within the usual mm BIG. 1. § 
of slenderness ratios the DUCKY Bites are 
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non reservoirs for water storage. 
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LIFE of any water 
ition or utilization project, 
irrigation, flood control, 
havigation, power, domestic water 
r other use, is directly 

upon the length of time 

the reservoir continues to fulfill 


urpose for which it was built 
mely, the storage of water. 
ir sedimentation must be 


| extensively in order to plan 
per location and operation of 
ts through the dam and the 


{ sediment accumulation 


Bureau of Reclamation has 
ipproximately SO storage 
its inception as a 
Operation of these 
omplicated because they 


J rvows since 


} Tal Service 


extend the usetul life of storage reservoirs. 
scho-sounding equipment is standard for depth measurements, and 
-overal electronic instruments are being tried out for coordinating quickly 
horizontal location of the soundings. 
it-survey equipment and procedures before the Hydraulics Division 
session in Oklahoma City, Mr. Thomas challenged engineers to further 
develop supersonic sounding equipment to measure depths of silt directly 
as well to explore the behavior of density currents. 


Suoersonic Methods Short-Cut Reservoir 
Silt Measurements 


CHARLES W. THOMAS, Assoc. M. ASCE 


Engineer, U.S. Bureau of Reclamation, Denver, Colo. 


THE ENTIRE ECONOMY of the semiarid western United States is dependent 


Silt-laden rivers carry sediment in 


two billion tons have been deposited in Mead Lake 


High-frequency 


After describing conventional 


and making available additional ca- 
pacity for flood control. 

After construction of a dam, changes 
occur in the stream channel for a 
considerable distance both upstream 
and downstream from the structure. 
These changes are caused by the 
departure from virgin conditions in 
quantities of water released into the 
same channel, by a similar change in 
the sediment content of the water 
released, by changes of velocities, by 
a combination of these factors, or by 
deposition of silt in backwater areas. 
The results of these changes may be 
to increase drainage difficulties, in- 
crease the head on pumping plants, 
cause excessive scour around existing 
structures, cause excessive deposition 
around river developments, or pro 








A study of the reservoir surveys 
conducted to date has made it 
possible to determine the location of 
the sediment deposits within the 
reservoirs. This determination is im- 
portant from many standpoints, par- 
ticularly with regard to planning 
aspects. It has been found that 60 
per cent of the sediment in Guernsey 
Reservoir, Wyoming, is deposited in 
the upper 35 percent of the reservoir 
depth, calculated from spillway level. 
This reservoir is operated so that the 
reservoir pool is held nearly constant 
during the irrigation season. In 
Roosevelt Reservoir, Arizona, which 
operates over wide variations in 
pool elevation, only 30 percent of the 
sediment is deposited in the upper 
35 percent of the depth. In contrast 
to these two reservoirs is the deposit 
in Elephant Butte Reservoir, New 
Mexico, where approximately 50 per- 
cent of the sediments are found in the 
upper 25 percent of the reservoir 
depth. This reservoir also has con 
siderable variation in operating levels. 

The most important conclusion to 
be drawn from these studies is that 
in all cases so far studied in the West, 
over 50 percent of the sediment de- 
posits lie in the upper half of the 
reservoir. Inasmuch as allocations 
for sediment storage in reservoirs 
have normally been placed at the 
bottom of the reservoir, it seems ad 
visable to question continuation of 
the practice of allowing relatively 
large amounts of dead storage that 
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ether by triangulation system expanded from measured base-line on dam. 
ting. Survey was made by Soil Conservation Service, U.S. Department of Agriculture. 
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Shaded areas on cross sections indicate extent 
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MODERN SUPERSONIC ECHO EQUIPMENT used by Bureau of Reclamation for reservoir 


sediment surveys provides complete mobility, as reservoirs are widely separated geographi- 


cally 
crew. 


Boat 18 ft long, with 52-hp inboard gasoline engine, has ample space for five-man 
One set of oscillators for supersonic echo sounding equipment is permanently in- 


stalled in hull and brackets provide for outboard mounting of separate pair of oscillators. 


Smaller boat, with outboard motor, obtains soundings in shallow water. 
trailer are towed from one reservoir to another by 1 


wagon equipped with racks and hitches 


Conversely, it has usually been con 
sidered that the upper levels of res 
usually allocated to flood 
control in multipurpose projects, 
would be free from sediment deposits 
Data so far collected show that in 
some cases this section of the reservoir 
may be subject to the greatest 
amount of sediment deposition. 
Chese tacts should alter our planning 
of reservoirs, particularly those in 
tended for multipurpose operation. 

Surveys of sediment deposits in 
reservoirs must be adequately 
planned in order that they may fur 
nish a maximum of mformation from 
which to calculate the length of time 
required for the sediment to accu 
mulate to the extent of impairing 
operation or ending the useful life 
of the reservoir rhe exact location 
of the sediment with regard to the 
dam thus becomes important 

For that portion of the survey 
lying above the water surface existing 
at the time, the survey procedure ts 
similar to that followed in making 
ordinary topographic determinations. 
Some modification in methods and 
equipment used is necessary to pene 
trate shore-line vegetation and to 
negotiate the mud flats. 

hat portion of the reservoir below 
the existing water surface is not 
readily rhe usual pro 
cedure in this case is to employ hydro 
graphic survey methods. Hydro 
graphic surveys are three dimension 
il. A sounding represents a vertical 
dimension downward from the water 
suriace to the bottom of the reservoir. 
Chis sounding must be located in the 
horizontal plane by two coordinates. 
Hence, in addition to the sounding, 


ervors, 


ut cessible. 
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Survey boat and 
-ton, four-wheel-drive Dodge power 


there must also be a_ horizontal 
control for the survey 

In large reservoirs, soundings are 
made along predetermined sedimen- 
tation “‘ranges’’ or reservoir cross- 
section lines. Where practicable, 
these ranges are located normal to the 
stream flow and the valley, and spaced 
so that the average end areas of 
adjacent ranges are representative 
of the section between them. Ranges 
are located across the mouths of all 
principal arms of the reservoir, and 
extend up these tributaries in a 
manner similar to that on the main 
stream. The ends of each range are 
permanently marked, and all ranges 
are tied together by an active tri- 
angulation network expanded from a 
chained and checked base-line. In 
small reservoirs these ranges may be 
spaced sufficiently close so that bot- 
tom contours can be drawn. In 
some reservoirs, when it is desired 
to develop bottom contours, ranges 
can be dispensed with and independ- 
ent sounding surveys made. 

One of the two major factors in- 
volved in a hydrographic survey 1s 
obtaining the soundings. These are 
made in shallow water by means of a 
sounding pole with a baseplate. The 
general practice for measuring greater 
depths has been, until the past few 
years, to make soundings by conven- 
tional lead-line methods, or by some 
mechanical device. A rope or lead 
line held in the hand, or a piano wire 
on a sounding wheel, have been used, 
and can still be used to advantage 
under certain circumstances. How- 
ever, the more modern supersonic 
echo sounding equipment is now more 
generally utilized. 
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Horizontal contro! 







. : resen { 
sedimentation surve, itilizes vet 

| be . 4 ty ’ 
general classes of eq. ment xt 
Planimetric survey a 


“ NAVigatyy 
instruments, and (2) electronic egy, 
ment. The first method jc now * 
almost exclusively, while the Int 
method has been used in coastal » 
land surveys and could be adapted 
reservoirs. The possibility oj a 
photogrammetry has been ex mside red 
but to date no practical applicat 
has been made. 

When range lines are used. 
problem resolves itself into Jocati: 
the survey craft as it progresses alop» 
them. Coordinating position ; 
depth determinations is facilitated }y 
the fix-button, which is an inteor 
part of the echo sounding equipment 
Each time this button is depresse: 
permanent mark is made on 
sounding chart. These fix marks 
identified by numbers. The 
is kept on the range line by th 
ator, who lines up objects on shor 
by a transitman stationed at one : 
of the range line, who signals | 
helmsman when deviations 
course occur. 


Conventional Survey Methods Slowe: 


The following methods employ 
optical and mechanical equipme 
have been used successfully to ac 
plish the horizontal control, but 
dependent upon visibility from shor 
to survey crait: 

One or more transits are set wy 
shore, at suitably situated and 
curately located triangulation 
tions, and the angles from known ¢ 
graphic locations to the survey cr 
are read at the instrument or instr 
ments. The angle or angles arer 
periodically, and a voice, radw 
flag signal is transmitted to the sur 
craft at the exact instant wher 
measurement is made so that 
fix can be recorded on the sou 
chart. This method gives accurs 
results but necessitates traimed 
strumentmen and some meats 
boat-to-shore communication. \ 
must be kept both on the cralt 
on shore and these must be © 
nated frequently. 

Another method of 
section to determine the posite! 
the survey craft on the range 
with alidade and plane tabl 
or more plane tables are locat 
shore at carefully located po 
and the angle between a know? | 
on shore and the survey craits 
termined graphically. This me! 
gives results slightly less acct! 
than the use of transits. 

A method of resection 1s us 
determine the position © the 


usilig 
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e by reading the angle 
ints on shore with a 
on the survey craft. 
ts, or points on shore, 
rately located. This ts 




















Vigatioy 


IC CQ st be 
OW tse smple irate method and does 
€ latter ecessitate communication be- 
stal an/ ween the boat and the shore except 
apted | Leep the survey boat on the range 
Mt usin Since the angles are read at or 
sidered r thes ler, notes may be made 
icating rectly on the recording. One man 
ve boat can operate a sextant 
ed, th «th a small amount of training. 
locatin Piano wire on a calibrated reel is 
es alone sed to measure the distance from the 
Mand wat toa known point on land as the 
ated hy boat proceeds along the range line 
Integr cross the reservoirs. This method, 
ipment which requires only a calibrated reel 
esse the wire, has the advantage of 
on ving used and read on the craft. 
irks ar he silt range monument and the 
unchor for the wire must be 
e urately located. The boat 1s kept 
lore the silt range line by range markers 
me by instrumentmen. Floats at- 
als hed to the wire at intervals keep 
the water surface and hence ina 
mtal position. Distances up 
ne mile are measured in this 
ower nner without appreciable error. 
ow: \ calibrated Price-type current 
pn eter is used to measure the distance 
ar iong the range line. The meter 
wut s suspended in the water, and the 
1 sh revolutions of the bucket wheel are 
ounted electrically as the boat pro- 
- eeds. From data read on the cali- 
nd ration curves for the meter, the dis- 
. ce traveled is calculated. 
mg Where it is desired to study the 
re eposition of material brought in by 


tnbutaries and deposited as a delta, 


en determine accurate bottom 
” tours, a piano wire is fastened 
= inchor on shore and the boat 
" ved in ares about this point as a 
r ub. Ares of 25 or 50 ft in radius are 


The location of the 
n the are is determined by the 
nsit or plane table. ; 
. number of methods 
horizontal control that employ 
mc equipment. Some of this 
ment has been used in making 
graphic surveys, and there is 
‘r equipment that may be appli- 
t vdrographic surveys or 
limentation surveys. A 
‘escription of the equipment 
etl 1 operation of a few of 
electronic devices follows: 


Ac. ‘ 
rain irily used 


; 
it 





her 
Here ire i 


method was developed 
pre control of air-borne 
it mbing missions during 
vo land stations control 
ir-borne stations aboard 

The Coast and Geo- 

has successfully used 
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RADAR 584 


FIG. 2. RADAR EQUIPMENT, as adapted by Corps of Engineers for horizontal control of 
surveys in Galveston Harbor, consists of large truck-mounted steel van (mobile unit SCR- 


584) with all equipment and controls inside. 
assist antenna in tracking survey boat. 


Responder was mounted on survey craft to 
Both Shoran and SCR-584 operate on ultra-high 


frequencies and micro wave lengths and hence are line-of-sight instruments which are not 
operative over long distances or over rough or wooded terrain. 


this equipment in conducting off- 
shore surveys in both the Atlantic 
and the Pacific Oceans. Two ac- 
curately located shore stations and 
one station on the craft are needed. 
The station on the craft radiates 
pulses in alternate groups at two 
different carrier frequencies of very 
short wave length. One of the shore 
stations is tuned to one carrier fre- 
quency and the other station to the 
remaining frequency. 

Reception of the pulse from the 
aircraft causes a ground station to 
act as a transponder and relay a 
pulse on a different frequency back 
to the craft, where it is received and 
displayed and the distance to the 
station recorded. The equipment 
consists of compact and well-built 
components, and the accuracy is good 
for long distances, but the percentage 
of error is greater for short distances. 
This is due to equipment errors. 
Estimated probable error with un- 
modified Shoran equipment is +50 
ft regardless of the distance. 

The Corps of Engineers, Depart- 
ment of the Army, has experimented 
with the use of SCR-5S84 radar system 
in Galveston harbor. Soundings in 
this harbor had been located pre- 
viously by two sextant angles read 
aboard the survey boat between 
prominent landmarks on the shore. 
An effort to speed up this method by 
a sextant angle grid was a definite 
improvement, but the fact that the 
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work could be delayed by bad weather 
and poor visibility was another 
difficulty that had to be overcome. 
The mobile radar unit SCR-554 con- 
sists of a large truck-mounted steel 
van with all equipment and controls 
inside. The antenna, located on the 
root of the van, will automatically 
position on a ship and track it. 
Readings for range and azimuth are 
obtained from dials. A small tele- 
scope mounted on the antenna may 
be used to assist in the initial ort- 
entation of the unit. A_ portable 
generator furnishes operating power. 

For the Galveston surveys a re- 
sponder was mounted on the survey 
craft to assist the antenna in tracking 
the survey boat. Ship-to-shore radio 
contact was maintained for super- 
vision of the work. The results of 
the experiment showed that a greater 
error existed in the data from the 
measurement of the angle than from 
the distance measurement. Distance 
measurements were obtained with an 
error of +6 ft for the best results. 

A system known as Raydist, devel- 
oped by the Hastings Instrument 
Co., Hampton, Va., for wartime use 
has since undergone intensive develop- 
ment as a means of surveying over 
water or rough terrain and as a pre- 
cise navigation and tracking system. 
In these applications the Raydist 
system results in high accuracy with 
the use of light and simple apparatus. 
Raydist is a continuous wave system 
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FIG. 3. RAYDIST SYSTEM, developed by Hastings Instrument Co., Hampton, Va., for 
wartime use, has since undergone intensive development as means of surveying over water 
or rough terrain, and as precise navigation and tracking system. System may be set up as 
hyperbolic line-of-position or pure range system to measure straight-line distance between 


portable unit and single fixed ground station. 
Method accomplishes equivalent of setting up standing 


radio propagation phenomena. 


Accuracy is limited only by consistency of 


radio waves in space and permits counting of number of waves set up in given distance. 


and depends on the relative phase 
relationship between continuous wave 
radio transmitters. 

Probably the best application of 
this equipment for sedimentation 
surveys is to use it as a pure range sys- 
tem. Only two instruments are re- 
quired, and a continuous indication of 
the distance between the two sets is 
obtained. If one instrument were 
located at the end of the range line 
and a recording instrument carried 
in the survey craft, continuous indi- 
cations of distance along the line 
could be had. Equipment of this 
type built for the Navy has been put 
in operation, and consistently re- 
peated measurements within 2 ft on 
the indicators and 5 ft on the record- 
ers have been obtained. These errors 
were obtained in distances of approxi- 
mately 6 miles. The equipment may 
be completely housed in suitcase-type 
cabinets, the heaviest single unit 
weighing approximately 32 Ib. 
Equipment necessary for the horizon- 
tal control of a sedimentation survey 
would probably cost in the neighbor- 
hood of $20,000 at present, but this 
amount should be reduced after exact 
needs are known and production of 
the equipment increases. 

Lorac, or “long-range accuracy,” 
developed by the Seismograph Serv- 
ice Corp., 1s another radio surveying 
system operating on medium fre- 
quencies and medium wave lengths. 
The use of medium frequencies and 
low voltages causes the equipment 
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to be less susceptible to common 
electrical problems that give trouble 
in high-frequency, high-voltage sys- 
tems and does not confine its use to 
line-of-sight operation. In this sys- 
tem three shore stations and one 
boat installation are required. The 
boat installation is quite small, and 
the major portion can be mounted 
in an out-of-the-way position. 

The three land stations are bulky 
and presently used equipment is not 
easily moved. This characteristic 
would be a disadvantage in sedimen- 
tation surveys in that when the sur- 
vey moves from one portion of a 
large lake to another, it would prob- 
ably be necessary to move the shore 
equipment. The average repeatabil- 
ity error in distances up to 9'/», miles 
has been about 2'/, to 3 ft. 


Equipment for Normal Silt-Survey Party 

The equipment now employed by 
the Bureau of Reclamation is designed 
to provide complete mobility, since the 
reservoirs are separated geographi- 
cally. This separation distance may 
be a few miles or several hundred 
miles. The prime mover consists of 
a 1'/>ton, 4-wheel-drive, Dodge 
power wagon equipped with racks 
and hitches for carrying the survey 
equipment and towing the survey 
boat and trailer. This vehicle has 
adequate power to traverse rough 
terrain and will develop satisfactory 
speed for moving from one lake to 
another without undue delay. A 
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station wagon is also employed , 
: . 4) 
carry mstruments and personnel and 
to serve as a utility vchicle. 
An 18-ft boat with a 6-ft & 
beam is used for the uncer-water ; 
: ; sur. 
vey. This craft is of the open ty 
: ype, 
has a plywood hull, and js powered 
59 : 

by a 52-hp inboard gasoline engine 
The boat has ample space for a five. 
man crew. One set of oscillators jo, 
the supersonic echo sounding equip. 
ment is permanently installed in thy 
hull of the craft, and brackets ay. 
provided for outboard mounting of 4 
separate pair of oscillators. A smal 
boat with an outboard motor obtains 
soundings in shallow water. 
A two-wheel trailer capable 
carrying the boat at reasonable speed 
on the highway is provided. This 
trailer is backed into the water {o 
loading and unloading. 
The supersonic echo sounding 
equipment being used is a Submarine 
Signal Co. Model 808-J. As pre 
viously mentioned, both inboard and 
outboard oscillators have been pro 
vided with this sounding equipment 
Experience has shown that the out 
board oscillators give a better-defined 
record than the oscillators installed 
in the hull of the boat. This may tx 
due to the fact that the hull is not 0 
model dimensions. The sounding tion, al 
equipment is of the portable type and Prelimin 
is not installed permanently in the the 13 
survey craft. An NK-2 mode Hoover 
sounder manufactured by Blow ranging 
worth Marine Co. is maintained ‘ft in { 
the laboratory in working order «s lake to 
standby equipment. Colorad 
A very useful piece of equipment lated in 
for a survey party has proved to kx Colorad 
walky-talky radios. This means « 400,000 
communication enables the boat part) 
and the instrumentmen on_ shore 
to maintain conversational contac! 
with one another, thereby reducmg 
hand signals and misunderstandings 
The equipment used is former Arm 
Signal Corps radio receivers and 
transmitters and is operated on the 
frequencies assigned to the Bureau 
Reclamation. These radios are use’ 
to supplement the signals sent 
received between the boat and shore 
parties and to check data as taken 
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The hydrographic party for the 
sedimentation investigations © an + 


sists of from three to five men spe 
cially trained for their duties in ths 
particular kind of work. Simee U 
boat crew also does the above-walet 
surveys, it is necessary in most 
stances to supplement the crew wi 
personnel obtained locally or ber 
rowed from nearby projects It is de 
sirable for the recorder operator, “ 
some other man in the party, t have 
some knowledge of radio ind ele 
































ployed order to maintain 
Onnel ang supe echo sounding equip- 
le. ‘ th s. and other electrical 
6-ft sin ces us the party. 

water sur nurber of the surveys the 
PEN type surta { the lake varied con- 


| powered ¢ the time the surveys 


le engine being le. In these instances 
OF a five was ne iry to supplement the 
lators io nding charts at each end of the 
ng equip ; by land surveying. This sur- 
ed in the ¢ was done in the conventional 
ckets ate ener by using transit, rod, and 
iting of 4 1 or alidade and rod. No signifi- 

A small lifferences were noted between 
T Obtains orofiles obtained by the conven- 


methods and those obtained 
he use of the echo sounder where 
verlapped. In many instances 
files were intentionally overlapped 
ovide a check. Since the lake 
usually fluctuates during the 
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yard ar e reservoir cross-sections. 
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pment Navy Cooperates in Lake Mead Survey 
the out \ silt survey is now being con 
-detin ion Lake Mead above Hoover 
install [his survey is being carried 
many Oe it under a cooperative agreement 
S not by the Navy, the Bureau of Reclama- 
Ounding ind the Geological Survey. 
ype ar liminary reports indicate that in 
Pm U 3 years since completion of 
m0 Hoover Dam, sedimentation deposits 
Bloo g in depth from as little as 
ined tin the Virgin River arm of the 
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'' developed by Seismograph Service Corp., 


operates on medium frequencies and medium wave lengths, like Raydist. Boat installation 
is small but three land stations required are bulky and not easily moved, a disadvantage in 


sediment surveys. 


2 billion tons has been deposited in 
the lake to date. 

The experience of the Bureau of 
Reclamation has shown that echo 
sounding equipment provides a rapid 
and accurate means of conducting 
the under-water portion of reservoir 
sedimentation surveys. Caution 
must be exercised in the use of the 
equipment near the faces of dams, 
against steep cliffs, in swiftly flowing 
water, and in water containing air in 
any noticeable quantity. Frequent 
bar checks of the equipment will 


FIG. 5 RECORDING FROM Submarine Signal Co. Model 808-] Echo Sounder shows 
double echoes which indicate possibility of using method to measure depth of silt deposits 
Trained crew can cover approximately 4 sq miles of reservoir in working day with 
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insure that the necessary constants 
have been correctly applied. 

Although the results of the sedi- 
mentation surveys conducted to date 
have been quite satisfactory, engi- 
neers should not be satisfied that the 
ultimate has been reached but should 
be always on the alert for possibilities 
of further advances either by way of 
electronics 
tion of the present equipment. 
Thinking along these lines, it appears 
possible that the supersonic echo 
sounding equipment now used to ob- 
tain the top of the sediment deposit 
in the reservoir may also be used to 
measure the depth of the deposit in 
the reservoir directly. 

It is also possible that this echo 
sounding equipment may be used for 
detecting and measuring depth and 
extent of density currents in a reser- 
voir such as Lake Mead. If so, it 
would provide a rapid and economi- 
cal means of measuring and plotting 
these currents. Once the behavior 
of this phenomenon is understood, 
selected operation of gates and sluices 
might permit passage of considerable 
sediment through the dam. These 
potential uses of the instrument in 
question have been considered, and 
a limited amount of work has been 
done to determine their adequacy for 
such surveys. 

There is a definite need for an 
accurate, continuous means of posi- 
tion finding as well as for a wider 
adaptation for the use of the present 
sounding equipment. 
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or by extended applica-_ 
































Can Sediment Studies 
Extend Reservoir Life? 


VIEASUREMENT OF SEDI 
MI N] in rivers, reservois and 
harbors was the keynote subject 


of the Hvdraulics Division meeting 
in Oklahoma City, which was pre 
sided over by L. G. Straub, chairman 
of the Division's Executive Commit 
tee Silt, when washed off of land 
by rains and floods, results in dam 
ige to our whole economy, it was 
brought out rhe process lowers 
the fertility of the soil; the eroded 
gullies make cultivation more diffi 
cult the sediment deposited in 
bars and on harbor bottoms 
must be dredged out to keep navi 
gable channels open; and when de 
storage reservoirs, the 
sediment gradually reduces’ the 
ability of the reservoirs to perform 
the functions for which they were 
built 

Methods and equipment tor de 
termining the amount and location 
of sediment deposits in harbors and 
reservoirs, and for measuring the 
bedload carrying capacity of rivers 
were explained in considerable detail 
in four papers presented at the Hy 
draulics Division meeting. In the 
first of these papers C. W. Thomas, 
\ssoc. M. ASCE, Engineer of the 
Bureau of Reclamation, Denver, 
Colo., discussed “Sounding Sediment 
Deposits by Supersonic Methods 
\n article based on Mr. Thomas's 
paper appears in this issue. In the 
second, J. M. Caldwell, Assoc. M 
ASCE, Engineer of the Beach Ero 
Board, Washington, D.C., de 
scribed the rise of echo-sounding 
electronic equipment in harbor work 
under the title, “Supersonic Sound 
ing Instruments and Methods 
\lethods Used by the Soil Con 
servation Service in Measuring Sedi 
Deposits” were presented by 
og & Gottschalk, head of the 
Sedimentation Section of the U.S 
Soil Conservation Service in Wash 
ington, D.C and H. A. Einstein, 
\ssoc. M. ASCE, who has been 
prominent in river silt researches at 
the Cahfornia Institute of Tech 
nology and the University of Cah 
fornia, addressed the Division on the 
Determination of Bed 


river 


posited in 


S1oqrl 


ment 


subject of 
Load 
Joseph M. Caldwell 


Che desirability of increasing the 
rate at which soundings can be made 
in hydrographic survey work prob 
iblvy has been recognized since men 
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first began to chart the navigable 
waters of the earth,’ Mr. Caldwell 
explained Submarine wartare 
stimulated the growth of our knowl. 
edge of under-water acoustics, he 
said, and led to the development of 





Lorenz G. Straub, Chairman, 
Hydraulics Division; Director, 
St. Anthony Falls Hydraulic 


Laboratory, 
Minn 


Minneapolis, 


the echo-sounder now in use. ‘This 
device enabled extremely short time 
intervals to be measured, the meas 
urement of the time interval being 
automatically converted to and ob- 


served as a depth measurement 
Adapting features of the echo 
sounder to shallow-water hydro 


graphic studies resulted in the Model 
$12 Fathometer.’ 


In describing this instrument 
Mr. Caldwell said that the essential 
components are a signal generator, 
an amplifier-recorder, a signal trans- 
mitter, and an echo receiver. The 
first two items, frequently boxed 
together, are referred to as the 
sounder. The last two are usually 
mounted together and are known 
as the transceiver. 


In operating the echo sounder, 
the sequence in obtaining a sounding 
The signal generator 
initiates, by electronic means, a 
short, strong impulse which is sent 
to the signal transmitter. Upon 
receipt of the electrical impulse, the 
under-water-mounted transmitter 
converts it into a sound wave which 
is directed toward the bottom. On 
reaching the bottom, the sound wave 
is reflected from it as an echo. 

The echo is detected by the signal 
receiver, also mounted under water, 
which converts the echo into an 
electrical signal and sends it to the 


is as follows 
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electronic amplifier. he amplitic 
makes the signal discernible ie os 
indicator or recorder, whic 
measures the time elapsed from th 
generation of the sound Signal | 
the return of the echo, Converts 
the time interval to th €quivalent 
depth of water, and either gives » 
visual indication of it or reeords the 
depth. 

These steps are repeated ay 
matically by the instrument so thy 
in shallow water more than Ww 
soundings per minute can be take 
within an accuracy of 3 to 6 in. » 
50 ft of water, Mr. Caldwell stay, 
“The top layer of an unconsolidar, 
mud bottom may return such a fai: 
echo that the sounder may not detec 
the initial echo,”’ he pointed oy 
“Instead the sounder may detec 
as the bottom a point down in th 
material which has become suff 
ciently consolidated to return 
usable echo,” a phenomenon which 
another speaker, Mr. Thomas, « 
plained might be utilized to measur 
the depth of reservoir sediment ¢ 
posits direct. 


reparin 
ion ind 


“The greater part of the hydro- 
graphic work done by the Corps of 
Engineers is done with the aid of 
echo-sounders. Dredging-contrac- 
tor prejudice against being paid for 
work measured in this manner is 
being overcome because “experience 
shows that a properly operated 
sounder gives a fair and represente- 
tive picture of hydrography.” 


L. C. Gottschalk 


Reductions of up to Q)5 percent 
can be effected in losses of soil ir 
corn, soybean and cotton land 
proper crop rotation and tillag 
practice, Mr. Gottschalk told th 
Hydraulics Division. “Expert 
mental data from plats and su 
watersheds indicate possible redu 
tions of from 65 to 95 percent in U 
soil losses from these crops, depe! 
ing on the nature of soils, slopes 
practices used.” 

Outlining methods used by 
Soil Conservation Service 1m accu! 
lating data on rates of soil eros 
from drainage basins, Mr. Gots 
chalk told the engineers Phe t 
has come when we need to emp! 
size not why surveys should be! 
but how and where they are t 
carried out. There 1s a need 
standardizing methods of man's 
reservoir sedimentation surveys ° 
that the results obtained b) varne 
federal and state agencies Wl 
comparable and useful to 


" ‘4 
“In general, the purpose b 
reservoir sedimentation survey © © 
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. which od of storage record. This infor- 
from the 7 iseful for: (1) Determin- 


revailing and probable 
ture sedimentation damages to a 

‘cular reservoir; (2) in combina- 
ion with similar data from other 
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the effects of 
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ed auto atershed and climatic factors on 
it so that e rate of sedimentation; and (3) 
than 1% reparing regional sediment-produc- 
be taken ‘on indices for developing design 


» On. in ata. 

‘ll Stated ; . , 

solidat; One of the objectives of reservoir 
ch a faint jimentation surveys from the 


the Soil Conservation 


lot detect ndpomt ot 

ited out rvice is to evaluate the effects of 
Vv detect matic and watershed factors on 
ym in th sediment production 


watershed. Such data are 
| for determining the extent of 
limentation damages to down- 
, developments, for determin- 
the nature and location of con- 
neasures, and for developing 
jiment-production indices useful 
he design of reservoirs and other 
projects. There- 
letailed sedimentation sur- 
made without at least a recon- 
and preferably a 
the climatic and 


me suff 
return 
on which 
mas, ex 
) Measure 
ment ce 


e hydro- 
Corps of 
e aid of 
~contrac- 


paid for 


itilization 


study, 


led study ol 


eaner is conditions which affect 
perience of sedimentation in a par- 
operated evnir 


“we iny given climatic and soil 
ion, the following factors affect 

sediment production: 
of drainage area, (2) land 
slopes, and (4) channel 
size of drainage area and 


r 


ire the predominant fac- 


tors, and these are carefully deter- 
mined whenever possible from aerial 
photographs and field inspection. 
Studies are now in progress to 
evaluate climatic and watershed fac- 
tors separately for the development 
of design data and for determining 
the amount of reduction in reservoir 
sedimentation that can be brought 
about by watershed and channel- 
control measures. For example, in 
humid areas most of the sediment 
deposited in reservoirs is derived 
from sheet erosion on cropland, par- 
ticularly from inter-tilled crops such 
as corn, soybeans and cotton. In 
more arid areas, sediment is derived 
mainly from channel erosion, which 
requires channel structures for ade- 
quate sediment control.” 


Hans Albert Einstein 


“The two main purposes of bed- 
load determinations are to predict 
the life expectancy of reservoirs and 
the stability of stream channels,” 
Mr. Einstein asserted in his address 
before the Hydraulics Division. “In 
both cases the sediment capacity of a 
reach of channel must be studied in 
connection with the sediment output 
of the watershed upstream.”’ 


“The term bed load describes that 
part of the total sediment load in a 
stream which moves in the immedi- 
ate neighborhood of the bed, rolling 
and sliding on the bed, in contrast 
to the suspended load, which is ver- 
tically supported by the flow itself,” 
Mr. Einstein said. If it is the ob- 
ject of an investigation to find the 
total load of a stream consisting of 
bed load and suspended load, this 
can be done by finding a section in 


the stream of high turbulence where 
all sediment goes into suspension 
and can be measured in a suspended 
load type of sampler. 


He described several bed-load 
samplers, one of which, the slot- 
type sampler, is especially adapted 
for sampling small flashy streams. 
“It consists of a hopper-shaped box 
which is permanently buried in the 
stream bed. All sediment which 
moves as bed load on a stream bed 
settles into the hopper as soon as it 
reaches the hopper’s edge and is 
then pumped continually to a meas- 
uring device.’ The speaker ex- 
plained that the width of the slot in 
the direction of stream flow must be 
kept reasonably small so that sus- 
pended material will jump over the 
opening. 

In design problems, where the 
direct measurement of bed load is 
impossible, an analytical approach 
must be applied by calculating move- 
ments of each grain size. ‘“‘The 
behavior of any one particle moving 
as bed load can be explained.’ he 
said, ‘‘by laws based on the funda- 
mental assumption that the prob- 
ability of a particle’s being settled 
out on the bed or being picked up 
from the bed is constant over the 
entire bed area,’ which asumption 
holds equally true for particles in a 
mixture of entirely different grain 
sizes, 


Actual transport of a given grain 
size is obtained, he asserted, by 
proportional reduction to the fre- 
quency of occurrence of these par- 
ticles in the bed. The total transport 
of all sizes is found by simply adding 
together the fractions. 









\LYSES of Oklahoma, Texas 

soils and the develop- 
| esign criteria were dis 
in two papers delivered before 
‘lechanics and Foundations 
1 Session presided over 


re 
ee Means, chairman of the 
mak section's Soil Mechanics 
vevs mimuttes Che first paper was 
var 1 of Flexible Pavements Based 
wil lriaxial Tests,"’ by H. 
: ‘soc. M. ASCE, of the 

' Highway Commission. 
pp iper, ‘Foundations of 


Clay of Oklahoma and 
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ett of Soils Saue Construction Costs 
In Oklahoma, Texas and Kansas 


Texas,’’ was by James V. Parcher, 
Assistant Professor of Civil Engineer- 
ing, Oklahoma A. and M. College, 
who co-authored the paper with two 
other professors from the same 
college, W. H. Hall, Assoc. M. ASCE, 
Associate Professor of Architectural 
and Civil Engineering, and R. E. 
Means, M. ASCE, Professor of Archi- 
tectural and Civil Engineering. 


Herbert E. Worley 


“Over eleven thousand triaxial 
compression tests have been con- 
ducted in connection with the de- 
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sign of one thousand miles of high- 
ways,” claimed Mr. Worley. ‘Less 
than one percent of the highways 
built according to the design for 
flexible pavements developed by 
the Kansas State Highway Commis- 
sion have shown distress.” 


Soils are now evaluated according 
to their physical properties, he said, 
either for foundations or as materials 
of construction. Some of the tests 
which evaluate soils for engineering 
purposes are triaxial compression, 
box shear, plate bearing, cone bear 
ing, California bearing ratio, con 
solidation, compaction, plasticity 
and grading. 

Mr. Worley explained that under 
field conditions the materials sur- 
rounding a column of soil under a 
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wheel load provide lateral support 
to it. In a similar manner, a tri- 
axial compression test provides lat- 
eral support to a specimen of the soil 
while a vertical test load is applied. 





R. E. Means, Chairman, Okla- 
homa Section Soil Mechanics 
Committee; Professor of 
Architecture and Civil Engi- 
neering, Oklahoma A. & M. 
College, Stillwater, Okla. 


rhe test allows expulsion of water 
from the specimen as the test pro- 
gresses, similar to the loss of water 
from the soil under field conditions. 


After describing Kansas soil test- 
ing methods in detail, Mr. Worley 
emphasized that such tests provide a 
sound basis for economical pave- 
ment design for flexible pavements. 


J. V. Parcher, W. H. Hall, R. E. Means 


In designing foundations on the 
Permian red clay which occurs in 
central Oklahoma and north central 
Texas, the authors stated that the 
engineer should: 


“1. Use independent footings de- 
signed for heavy contact pressures 
(5,000 lb per sq ft or more). 

“2. Locate footings deep beneath 
the surface, as near the water table 
as possible. 

“3. Produce as nearly saturated 
condition of clay as possible before 
erection of the structure. 

“4. Support all parts of the struc- 
ture on a structural frame so that all 
footings carry approximately the 
same total load. 

“5. Arrange for providing water 
to prevent drying out during dry 
periods and for taking off excess 
water during wet periods. 


“6. Provide joints so that 4; pads 
ential movements wil! not re ided ¢ 
parts of the structure.” 






pec tl 

aT 1E11¢ \ 

To develop thes Criteria, ; ng “ 
authors divided the paper betto the! 

main sections which they oytip,Am Dealin 

as follows: : : f railrc 

eneral | 

“1. A general discussion of yillmBhe spea! 


physical properties of the Permix 
red clay, a listing of specific example 
illustrating the type of damag 
caused by the action of the clay » 
its climatic environment, and , 
discussion of the methods and detaj 
of construction to prevent dan a 
to buildings. ’ 
“2. The presentation of specifi 
data concerning the specific prope 
ties of different samples of Oklahom 
clays in the vicinity of Stillwater 
“3. A description of the method 
and devices for measuring the ve 
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Valualle Property 
Made Available 


Consolidation 


COOPERATION between railroads 
and cities in planning property use 
was the keynote of the session pre- 
sided over by Lawrence V. Sheridan, 
chairman of the Executive Com 
mittee of the City Planning Divi- 
sion. The attending members of 
the Division heard two papers 
dealing with the utilization of rail 
road property in city planning. 
rhe first paper, “Development of 
the Oklahoma City Civic Center,”’ 
was presented by 5S. Herbert Hare, 
architect and city planner of Kansas 
City, Mo. Mr. Hare was followed 
by Harland Bartholomew, M. ASCE, 
planning consultant of St. Louis, 
Mo., who spoke on “Railroads as a 
Part of the Comprehensive City 
Plan."’ The remainder of the session 
was used for a discussion of the 
“Economic Aspects of Transporta 
tion on City Development.” 


S. Herbert Hare 


“Through long-range coordinated 
planning, Oklahoma City solved a 
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to Cities Through 
of Railroad Facilities 


serious railroad and traffic problem, 
greatly increased values in the 
central business district, and pro- 
vided, without extravagance, a con- 
venient and dignified setting for 
public buildings,” stated Mr. Hare. 


The planning began when a 
$4,000,000 bond issue was voted for 
removal of the tracks of the Chicago, 
Rock Island and Pacific Railway 
through the business district. The 
land thus made available is occupied 
now by needed municipal buildings. 
By planning the group of buildings 
as a unit, the speaker pointed out, 
a pleasing and efficient civic center 
was developed. A bond issue total- 
ing $1,788,000 to construct the 
buildings at a total estimated cost 
of $3,300,000 was approved, part 
of the costs being covered by grants 
Public Works Adminis- 


from the 
tration. 
Some abutting properties, he said, 
have already been remodeled to 
take advantage of this new frontage 
along the newly developed roads 
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tical movements of structural pars OMPLI 
of buildings with reference to iam" 
first layer of rock beneath the fo. fm.” 
ings, and a presentation of som a 
data showing the amount of move ae 
ment experienced in the building Geor 
under observation.”’ -% 
lrat 
around the civic center building bess 
thus improving the setting of t — 
public buildings. m 
Harland Bartholomew ed J 
Consolidation of facilities « a 
planned location of tracks and | ete 
minals are necessary to an effices! * - 
and genuinely satisfactory city pla -M 
Mr. Bartholomew pointed 
Utilization by railroads of valuac ¢ 
edpettes 
lities 
| Aer 
ewed t 
Inmet 
1 na 
nfluc 
net 
€ Lo 
PIneer, 
ireau, 
was 
\ir 7 
Lawrence V. Sheridan, Chai: 
man, City Planning Division 
Planning Consultant, Indian A pu 
apolis, Ind. affic cor 
echanic 
property in business districts *" eng dl 
residential areas is an impede -'s 
to a community’s growth ané® er 
burden on its economy. The ™ au 
lol p. 33 





| ' ; suffer from the 
om difer gatekeepers, slow 
m) cities, and the in- 


luplicated facilities 


rs. 







iiefly with the effect 

ijevelopment on the 
fare of the community, 
leclared that the main 


Dealing 
railroad 
eneral we 


on 0 e speaker 
> Per: atters of concern are: (1) Rela- 
¢ eXan » of the railroads to the urban 


elimination of grade 
and (3) location and 
» of terminal facilities. 


ind details 


Several cities have already de- 
veloped old railroad sites. Okla- 
homa City is an excellent example, 
having removed the Rock Island 
tracks located in the center of the 
business district and erected several 
municipal buildings on the property 
thus made available. Mr. Bartholo- 
mew also mentioned the “recent 
city plan of Dallas, which provides 
for the eventual abandonment of 
four railroad lines and the rerouting 
of traffic over other existing lines 
better related to the city’s future 
development.”’ 


In conclusion the speaker asserted 
that “cities and railroads are each 
dependent upon the other. Both 
should be concerned in bringing 
about a more efficient and genuinely 
satisfactory physical plant. A care- 
fully prepared city plan will disclose 
the type and character of improve- 
ments of mutual concern. By co- 
operative advance planning and 
budgeting it should be possible to 
make steady progress in carrying 
out these plans.” 
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\MPLETELY AUTOMATIC, all- 


a ther, push-button control of air 
a now planned by the Radio 
; cal Commission of Aeronautics 
io. nation-wide installation by 1963, 
buil George Kriske, Chiet, Air Route 
- Control Section, 5th CAA 
In his paper, “Trends in 
Control,” presented at 
ir Transport Division session, 
build riske also described some of the 
1 devices already developed 
thers still under investigation. 
session was presided over by 
|. Ryan, chairman of the 

“— I xecutive Committee. 
ron langers of high ‘ »bstructions 
1 ef uijjacent to airports were 
ony Isaac L. Ledbetter, Ra 
ted ASCE, in his paper, ‘““The 


Obstructions and Zoning 
\ir Transportation.”’ Mr. 
who is Chief, Air Naval 
ilities Planning and Control Staff, 
il Aeronautics Administration, re- 
iewed the major regulations and 

ndations concerning zoning 
been developed or pro- 


Charts for Concrete 
s, by Gerald Pickett, Pro- 
\pphed Mechanics, Kansas 
ollege, and Gordon K. Ray, 
Highways and Municipal 
‘ortland Cement Associa- 
third paper presented at 
ort Session. 





lai! . 

va George W. Kriske 

jan h-button system of air- 
affic control whereby electrical and 
echanical devices will perform the 

ricts of tasks that now require 

pedi is now planned by the 

h al ical Commission of 

rhe Mr. Kriske stated in 

rol. p 39 VIL ENGINEERING * 


Predicted Within Fifteen Years 


his paper. It is proposed that this 
push-button control will be devel- 
oped through a transition program 
which will put into use “many im- 
proved types of equipment which are 
ready for operation,’ and an “‘ulti- 
mate program, which is the completed 
all-weather system, employing de- 
vices and equipment which in many 
cases are still in the process of re- 
search and experimentation,” al- 
though “‘the technique and methods 
involved . . . are already known to 
science and merely require adapta- 
tion.” 


Among the many developments 
now ready for use, he said, is ‘‘the 
omni-range, which enables the pilot 
to fly a selected course to or from 
the station in any direction, as com- 
pared with the old-type range which 
provided only four courses. In addi- 





Alfred J. Ryan, Chairman, Air 
Transport Division; Consult- 
ing Engineer, Denver, Colo. 


tion, the new omni-range operates 
on static-free, very high radio fre- 
quencies with visual indications.”’ 
A further refinement shows the pilot 
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approximately how far and in which 
direction off course he is. 

Another development described in 
the paper was distance measuring 
equipment, “DME,” located at each 
of the omni-range stations. ‘When 
using the DME feature at a particu- 
lar omni-range location, the pilot is 
able to see exactly (on a dial in the 
cockpit) what his distance to that 
station is at all times.’’ To be used 
in conjunction with the omni-range 
and DME is the course-line computer 
which solves the triangulation neces- 
sary to fly a straight-line course to a 
destination other than an omni-range 
station. 


“Instrument Landing Systems, 
‘ILS,’ will provide pilots with pre- 
cise radio guidance for their ap- 
proach to the runway so that the air- 
craft will be aligned with the runway 
for a landing when the pilot has com- 
pleted his let-down through the 
weather conditions which obscure 
his vision.”” This system may be 
used to control the automatic pilot 
so that the plane can be brought 
down the glide path without the help 
of the pilot. ‘There are 79 ILS in- 
stallations in operation at major air- 
ports in the U. S. at present,’ Mr. 
Kriske stated. 


Another technique used to guide 
planes onto the runway, the speaker 
said, is ground-controlled approach 
radar, ““GCA”’ which locates aircraft 
on a radar screen, and the pilot is 
directed in by radio telephone from 
the control tower. There are three 
GCA installations in operation now. 
Radar will eventually be used to 
locate all aircraft in the area at all 
times and guide them into safe lanes. 
Smaller, lighter and cheaper models 
of all this equipment are being devel- 
oped for installation in small private 
airplanes. ‘Traffic control in the 
ultimate system will be accomplished 
for the most part by a series of auto- 

(Continued on page 94 
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Graphical Method Determines Truss Deflection Influence Line: 
S. F. BORG, Assoc. M. ASCE For ¢ 
Assistant Professor, Naval Postgraduate School, Annapolis, Md. eflects 
i Fig 
DEFLECTIONS OF TRUSSES can fixed point and a fixed member. divided by #, in which » is the numb 
be determined graphically by means Thus the truss of Fig. 1, with point A of equal panels. j ) 
of the well-known Williot diagram and direction AB assumed fixed, will 4. Draw the Williot diagram, Fig In sal 
combined with the very elegant Mohr deflect as shown by the dotted lines, 2 (c), starting with point A and lb inate t 
correction curve. It will be recalled and the Williot diagram will correctly cating point B in accordance with ig. 5, 
that the Williot diagram by itself show this deflection pattern. The Step 3 above. All points are nos re draw 
gives the true relative deflectionsfora true deflection of point D, however, shown with true deflections relatiy: iundant, 
given truss on the basis of an assumed must have a zero vertical compenent, to A, and the line AC fixed. nd 4 
and it is this fact which is the b&Bis of Numbers in parentheses on th: 
the Mohr correction. The true de- truss members in Fig. 2 (@) represent 
flections are then determined as the member deformations determined i» 
distances between the corresponding the usual manner. A partial check 
y points on the Williot and Mohr dia- on the construction is the fact that the 
; 4 grams. final location of point C on the cur» 
a of Fig. 2 (c) should be on a horizont 
Construction of Diagram line through A. 
FIG. 1. TRUSS, with point A and direction ‘ , rOug : 
AB assumed fixed, deflects as shown by It is possible, for trusses with Having the single complete 
dotted lines, and Williot diagram will cor- Straight bottom chords, to construct gram, a simple physical significa: 
rectly show this deflection pattern a single complete diagram with all may be attached to the area betwee: 
deflections correctly given with re- a horizontal line through the fixed 
D spect to the proper fixed point and point and the lines joining the bottom BABILI1 
line. The deflections are then ob- truss points. Consider, for example ports is 2 
/ ine tained by measuring the distances the area under the typical truss pots HiBncer in a 
wy = Xs from the fixed point to the desired A-—L shown in Fig. 3. This area s HMollowing 
a ‘ points. The construction for a_ given by essential 
y _ simple truss, Fig. 2 (a), proceeds as . writing 1 
oF (+e ) (+e ) . sie: A= aaa! (6v~e + dry : 
‘at |. Construct the Williot diagram | (Pl ; District 
assuming point A and line AB fixed, =5 (=) (Ovq + Oy sical 
Fig. 2 (5). . eee ae ate 
1 2. Measure the distance corre- which is equal to the work done by: <. 
| sponding to DD’y on Fig. 1. uniformly distributed load in pam aes 
¢ 3. The true location of point Bon KA-L of value per unit length equal' bf Techn 
IN the Williot diagram is now known. P eee h the defi tute of 7 
mi Its horizontal component is equal to (Fs). in going throug os Many 
1 the elongation of member AB and its tion caused by the given externa re tak: 
a vertical component is equal to DD’, loads. The extension to all lower etoe 
panels follows directly. f Engli: 
\o - Sn ~ If, then, the complete curve § Bn caning 
ie drawn for, say, a 1-Ib load at a) 
‘. | . a + panel point, this curve in conjunc’ Bifthe main 
om with the law of reciprocal deflects Sbe achi 
(0) J > z may be used to determine the det * will be 
FIG. 2. DIAGRAM FOR SIMPLE TRUSS “ 2 tion of this panel point under ©! Biattentio, 
with straight bottom chord, (a), shows mem- 1 given lower panel loading. F od , line: to 
ber deformations. Assuming point A and ee eS A) given panel, the area of the unt load Leena) 
line AB fixed, Williot diagram is drawn, (b). " . deflection diagram must be multiph f divie 
To draw true Williot diagram, (c), start with w ; » transitioy 
point A and obtain true location of point B FIG. 3. AREA under typical truss points by ( : ), in which all terms * which h 
by drawing horizontal component equal to K-L equals work done by uniformly distrib- ° \P/Ea 4 ; t Phein Penge i 
elongation of member AB and vertical com- uted load in panel K-L of value per unit the values for the given pane’, - to a simy 
ponent equal to vertical deflection of B as length equal to (*) ; the unit load value, and w a unio ~~ SOC 
obtained from Fig. 2 (b). Ea/ xt load, 
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FIG. 5 (Above). DIAGRAM of statically indeterminate truss shows 
reactions AR, and Rg. 


FIG. 4 (Left). DEFLECTION of »oint B due to loading in (a) is ob- 
tained by multiplying shaded area in (b) by ( 


oO 


aks) ‘s 









le, to determine the 
the point B due to the 
f Fig. 4 (a), the shaded area 
is multiplied by 





tions at D and G due to a 1-lb load at 
D and G, respectively. From the re- 
ciprocal theorem, dg¢p = dpe. Then 


Rrdpp + Redne + (dp)» = 0. (2) 
Roden + Rebce + (Oe) x = () (3) 


where 
(6 Je = ) > = . A i) 
) =(p ia) ty 


(6¢)~ is obtained in a similar 
Solving Eqs. 2 and 3 we 


and 
manner. 


obtain, 


— (dp) ubee + (be) ud ne 


Rp = 8noboc — (bcp)? ¢) 
or 
Ry 7 Ki(8p) 4 Kolbe). .. tau 
and 
Ry = Kx(5v)e+ Kalbc)e . (6) 


in which the A terms are independent 
of the truss loading. 


















> Humber 
am, Fig salving for a statically indeter- 
and e truss such as that shown in 
ce with omplete deflection diagrams 
are now irawn for l-lb loads at each re- 
relative iant. say D and G. Let dpp, 
be the vertical deflec- 
on 
epresent 
mined ir 
al check 
that the 
he cur 
rizont 
ete 
uifica 
het we 
he fix 
botton ILITY TO PREPARE good re- 
xample rts is a valuable asset to the engi- 
S points i wide variety of fields. The 
area 1s lowing discussion of some of the 
essential elements of good report 


ing is based on a more compre- 
memorandum issued by the 
0 section heads in the Omaha 
t, Corps of Engineers, during 
n of project reports for the 
rn Basin Project. Ina longer 
terial has been used also 
t the Carnegie Institute 
logy and the Illinois Insti- 
hnology 
ments of a good report 
lor granted in this dis- 
has adequate command 
to express the intended 
ther elements are less 
no less important, if 
ose of the report is to 
Written expression 
effective if careful 
iven to a prepared out- 
paragraphs and sen- 
eginning, respectively, 
ind paragraphs; to 
‘itences or paragraphs 
tie the report together; 
le of writing; and to 
se of words. Tabula- 
| graphic illustrations 
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of Technology, Chicago, Ill. 


often add greatly to the effectiveness 
of reports. Extraneous material 
should be excluded. 


Prepare Report to Serve Definite Purpose 


Normally the purpose of a report 
is to guide its readers in choosing a 
course of action. The writer, there- 
fore, should reach definite conclu- 
sions himself and should state these 
conclusions clearly, concisely and 
accurately. 

Not only must the report as a 
whole serve a definite purpose but 
each part of it must serve a definite 
purpose. Most reports have eight 
main parts. The title page (1) and 
table of contents (2) are self-explana- 
tory. The synopsis (3) presents a 
very brief statement of the subject 
covered and the principal conclu- 


“SOMETIMES half a dozen 
figures will reveal, as with a 
lightning flash, the importance of 
a subject which ten thousand 
labored words with the same 
purpose in view, had left at last 


but dim and uncertain."’ 
—Mark Twain 
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What Makes a Good Engineering Report? 


Director, Department of Civil Engineering, Illinois Institute 


sions reached. The introduction (4) 
should deal with three important 
items: (a) The nature and limita- 
tions of the subject discussed, (b) 
the purpose of the report, and (c) 
the main divisions of the body of the 
report. 

The body of the report (5) usually 
is made up of several major divi 
sions. It may refer to the bibliog- 
raphy and appendix for details 
but it alone should furnish all the 
information necessary for a com 
plete understanding of the problem. 

The closure (6) summarizes the 
data and lists the conclusions to 
help the reader retain the important 
points. The bibliography (7) indi 
cates the source and extent of the 
published material on the subject. 
The appendix (S) contains photo 
graphs, sketches, drawings, charts 
and graphs, which are referred to in 
the text. 


Organize Material to Advantage 

An essential step in preparing a 
report, but one often slighted, 1s 
adequate planning for presentation 
of the material to the best advantage, 
including a determination of the 
main divisions and classifications of 
the data. Then the order of these 
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divisions in the must be 
decided 

In determining the order of presen 
tation, the following considerations 
will act as a guide Dire 
ind effect, location, ce gree ol 
importance or magnitude, 
famnliarity, 


similarity one to 


report 


sequence, 
caus 
degree ol 

re ader 
nother, 


reader degree ot 

interest, 

ind Common sense 
Probably the 


ippli ible, 1s the 


time sequence, 


where easiest to 
follow, but presentation on this basis 
serve the purpose of the 
Cause and effect’’ contains 
element, because effect 
suse. In a report, how 
ever, the effect may be referred to 
first and an explanation of the cause 
reserved for later Che 
point is that cause and effect belong 
in some sort of sequence which can 
be easily understood by the reader. 

Che word ‘location reters to 
spatial relationship. For instance, 
if a report is being prepared on the 
facilities housed in a row of build 
ings, 1t would be logical to start at 
one end of the row and proceed to 
ward the other end in regular order 


may not 
report 
the time 


follows ( 


discussion. 


Degree of importance,’ or the 
magnitude of a value, often fur 
nishes a logical basis for the ar 
rangement of items, although the 
most important may come first in 


some cases and the least important 
in others Degree of reader famili 


irity, degree of reader interest, 
and “similarity of one item to an- 
other’ are self-explanatory reasons 


for determining the order of ma 
terial The expression common 
sense refers to the element of good 
judgment, which is the final court of 


International Dam in Africa Planned to Cost 48 Million Dollars in First Stage 


IRRIGATION and power-generation 
scheme launched by governments of 
British Uganda and Egypt consists of 
enormous dam at Owen Falls, Jinja, 
British Uganda, to regulate level and 
discharge of Lake Victoria into White 
Nile. Project, which compares in size 
with TVA in United States and Dnieper 
Dam in Russia, is expected to increase 
cultivatable area of Egypt from 5.9 to 
about 7 million acres, and that of Sudan 
from 862,000 to 2.5 million acres. 
Electricity will be provided for British 
protectorates of Uganda and Tangan- 
yika and possibly Belgian Congo. Of 
estimated 48-million-dollar cost of first 
stage, Egypt is to contribute 16 million, 
Uganda 32 million. Six turbines would 
have output of 15,000 kw each. 
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ippeal. It is particularly valuable 
in cases where special reasons exist 
for choosing some particular order of 
presentation 

Analysis of material with a view 
to its classification and assembly 1s 
facilitated by use of the loose card 
system, which permits rearrange- 
ment of subjects until the best order 
is found. After the data have been 
analyzed, an outline should be pre- 
pared with the following main pur- 
poses in mind: 

Discovery of gaps in 

material which must be filled. 

2. Diseovery of items on which 
the writer's ideas may not be en- 
tirely clear and which call for further 
consideration before work on the 
report can continue. 

3. Creation of a simple guide for 
use in the actual writing of the re- 
port. 


the 


Use Tabulations and Graphs Where Feasible 


Tabulation of data is a decided 
aid in presenting a report. Tabula- 
tions may be simple or complicated 
but considerable thought should be 
given to the organization of the 
material in order to make the tabula 
tion as simple as_ possible. In 
general, the left-hand column should 
list the independent items and the 
columns to the right should list 
those progressively more dependent. 
In selecting the order in which to list 
the material in the left-hand column, 
the principles previously enumerated 
for presenting material in the main 
report may be followed, such as time 
sequence, cause and effect, etc. 

Graphic illustration _includes 
photographs, sketches, drawings, 


charts, and graphs or 





trations should be Ae Tans 
they can convey information m,. 
effectively than complet; sentes 3 
or tabulations. For instance 
description can frequently be gre. 
simplified by reference to 4 | 
photograph. 

It is evident that comprehen: 
descriptive titles or some other 


method of identification is a 
for all illustrative material. Noy 
is more disconcerting to the + 
than an illustration, no matter 
excellent, which is not labeled ck 
and tied in with the discussion 
intended to clarify. 


Exclude Extraneous Material 

“Sketches” are considered her 
small drawings showing only th. 
line features of a design or structy 
as distinguished from ‘drawings 
which are more complete. In pr 
paring both sketches and drawing 
care should be taken to exclu 
material extraneous to the purpos 
of the report. 

Although the 
“charts” and “graphs” are 
used synonymously, it is conve 
here to consider charts as a gra 
representation not involving 
construction of curves on coord 
paper. Examples are the organi 
tion chart, bar chart and pie cha: 
Graphs or curves are consider 
involving the plotting of relat 
ships between two or more variab! 
In choosing and preparing illustr 
tions for a report, as in preparing | 
rest of the material, the main 
pose of the report should be k 
continually in mind. 
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Advises Care in Concrete Encasement of Riveted 
Steel Plate Pipes 


the concrete. This works until calcifica 
tion closes the crack and a new path or 
crack is formed, and so on. 

Powerhouses with comparatively shal 
low regulating reservoirs, or where the 
water changes from 50 to 100 deg in tem 
perature of a 10-ft-dia pipe about 100 deg 
will tend to increase its diameter from '/'s 
to '/, im. The force created by this 
tendency added to the force created by 
water pressure tending to enlarge the 
diameter of the pipe still further is, in 
many sufficient to overcome all 
outward resisting loads, thus resulting in 
cracked concrete structures 

Riveted steel pipes, such as penstocks 
should never be encased 


Cases, 


and scroll cases, 
in concrete except where connections be 


tween pipe and concrete structures are 


made. The advantages of this procedure 
are many : 
1. With the pipe exposed, it can be 


painted and maintained. 

2. Testing can be done after the struc 
ture is completed and under water pres 
sure. 

3. Any leak that develops at any time 
can be repaired by outside caulking. 

1. Pipes of small diameter connected 
to larger pipes are free to move and are 
not sheared off when the large pipe 
breathes. 

5. Large-diameter pipe or scroll is 
free to breathe due to change in tem 
perature, water pressure or a combination 
of both. 

Other advantages such as ease of pipe 
inspection, economy in construction, are 
incidental. 

MILLER, M 


HENRY ASCE 


Chicago, Ill 


Where Is the Corner? 


Our engineer and his crew arrived at our 
place with their field notes, maps and in 
struments prepared to go to work At 
this stage of operations, I began to sus 
pect that field notes were carried more out 
of courtesy to the original surveyors than 
for any great value to the work to be 
done. The first question I was asked was, 
‘Where is the Corner’? Had I the slight 
est idea of the whereabouts of any of our 
corners, it is doubtful that any engineer 
would have been called to do the work, for 
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ron vd timber 


with a definite corner, any 
cruiser with a compass could have es 
tablished a line accurate enough for my 
purpose, but it seems that even an engi 
neer armed with field maps 
must have a corner from which to begin 


notes and 


operations. 

We then consulted several of the neigh 
bors, timber cruisers and others and 
learned that there was a corner, not a 
government marker, but a corner estab 
lished by the engineers of a power com 
pany in about the same way that ours was 
to be established. We found the corner 
and appealed to the field notes for aid in 
running the line. Two days were con 
sumed in determining what was termed an 
approximate line and finally at the 
proper distance from the starting point, a 
spot was marked where a corner should br 
The field notes referred to trees that would 
be found here, but no single tree or group 
of trees corresponding to those mentioned 
in the notes could be located, though the 
area was searched 200 ft in all directions. 

At this point in our labors, for I had 
accompanied the surveyors armed with an 
axe with which to assist in clearing the 
way, I was informed that field notes were 
at best very unreliable. It seems that the 
original surveys were contract jobs and 
that some of the contractors were careless, 
if not downright crooked; that many of 
the notes had been written in the warmth 
of a hotel room or the comfort of a cozy 
bar; that experience had taught present- 
day surveyors that if anything appeared 
in the notes that concurred with their 
findings, well and good; and if anything 
appeared that did not, well, that item 
might be questionable. 

The next step was to establish another 
line in the opposite direction in the hope 
that the point to be set up would comcide 
found, so another 
start 


with the one already 
from which to 

More inquiries from the neigh 
bors disclosed that there was another 
corner in the direction indicated by a 
point where several fences came together. 
This must be a corner for the spot was on 
meridian, according to the maps. After 
a much labor, we arrived at the spot, but 
found no government marker —just one 
old tree in the fence corner that bore the 
marks of many timber cruisers. Using 
this tree as a witness tree and with the 
help of the despised field notes, we manu 
factured a corner from which to start the 
back track. Another day passed before 


corner must be 


located 
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we finally reached a point the proper di hand. One of the neighbors, who hap sides and then, after several moment 
tance from our starting point, in a fairl pened to be the other interested party silent thought, pointed at eed 
good line with the first temporary corner suddenly thought of a man, born and feet not 25 ft away from the deomnad 
established but about 600 ft short of it reared in these parts, who claimed to first corner. Quickly th gineer nied 
While brushing this mile. I learned that know the location of every corner in the a stake to be driven tickly the ad 
no surveyor worth his salt would climb county. Why not consult him? timer’s signature was appended to th 
down and up the sides of a gulch that we lwo days later this gentlemen met us form submitted by the engineer and ys 
had crossed without making some mentior us we gathered around the first temporary deed wasdone. My southwest — 
f his feat in the field notes, but no such corner. When asked if he could point out’ definitely established. That even; 
otation occurred. It may be due to this the location of the original corner, he started the fire with the field note 
ersight that our surveyors decided t carefully scrutinized the “‘cat’’ marred 
re the item in the field notes to the _ terrain, the uprooted stumps, allowed his LGR 
effect that the point we had just reached gaze to wander to the distant hills on all Whitmore, Calif 
wa » chains from a creek, which 
trangely enough, was almost correct, and F ¥ 
to assume rather, that the notation should Suggests Identity of ual bearing the marks of soot aros. 
in all probability be 15 chains which - < stated that the gentlemen were oor 
would more closely bring the two poten Figure on ASCE Certificate in their statements and their contr 
tual corners together rhis line of reasot fo tue Eprror: In connection with tions. But, he said ‘‘J am the smit! 
ing escaped me entirel that is, unles the ‘‘Society News” item on the identity out the tools that I made not one 
either or both of the starting points were of the figure on the membership certifi could have accomplished his work 
in error or we had not correctly measured cate, in the March 1948 issue, and the [he man whose picture is show: 
distance between them subsequent discussion, I call attention to the certificate was intended to repr 
vo more days were devoted to making the following to suggest an identifica rubal-Cain as the original eng: 
nother line at right angles to the line al tion builder of the first city, maker of th 
read tablished. using another cornet In the late S80’s or early 90's, the tools, and instructor of men in tl . 
t definitely a ernment marker as a birthda f Tohn Fritz was celebrated getting fire, the basis of civilizati 
tarting point. The results this time were by a mock trial, in which Fritz was con The late James Christie, a fon 
ilso far afield, the end of the line beit icted of destroying agricultural land rector of the Society and a Nor ' . 
ib d the line and about by building the Bethlehem Steel Works Medalist, attended this celebrati 
Wit to one e of the first corner. Now upon it. This brought out what amounted by the way, was the inceptior 
what to d (Three separate and distinct to a prose epic concerning Tubal-Cain, Fritz Medal, and it was in ¢ . 
er could be with r the first smith, the gist of which was that, With him concerning it that th 
“ era irting poimts had when the benefactors of the race were tion came to me. ‘ 
wen established but, wait, a very simple presenting their credentials and after all J. H. GrRansery, M 
wa the rest had done so, an unkempt individ Richmond, Va 
Contracto 


Long Concrete Arch Bridge Connects Norway and Sweden 


SVINESUND BRIDGE, concrete arch structure with 492-ft-long main span, 
carries vehicular traffic over Svine Sund between Sweden and Norway. 
Letter to editor from subscriber Carl H. Gustafson, New York, N. Y., points 
out that this bridge is incorrectly stated to be between Sweden and Den- 
mark in article by J. J. Polivka, M. ASCE, in January 1949 issue. On 
Norwegian side, Mr. Gustafson states, bridge is about 10 km from town of 
Halden, and on Swedish side, about 7 km from city of Stromstad. (Editor's 
Note: Error referred to is a typographical one, and occurs in box, page 40 
of January issue. Photographs of Svinesund Bridge which appear herewith 
are used through courtesy of Mr. Polivka.) 






May 1949 * CIVIL ENGINEERING 


© Survey " 
neer dered 


ly the 
ided + 


> NICAL program, 1n- 


| events, arranged 


the Oklahoma Sec 


engineers and their 
¢ Meeting of the 
on a Cit April 20-22 
. ' } mmittees were David 
_ } hairman, and Wal 
~ hairman Mrs 


. x il ne ided the large 
ntertained the 


ind Thursday were 


Planning, Sanitary 
tural, Highway, Air 
Mechanics and Founda 


Mapping, and Con- 
tter Division held two 
with the 

Wnite 


hnical sessions appear 


nt meeting 
Division 
sue (for page numbers 


Contractor Addresses Construction Luncheon 
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The more closely we work together to 
ward a common objective, the better the 


public will be served 


Joint Luncheon on Friday 


In a review of Task Force reports to the 
Hoover Commission as they affect en 


gineers, presented at the Friday joint 
luncheon with the Oklahoma City Cham 
ber of Commerce, ASCE Past-President 
R. E. Dougherty urged engineers to give 
careful study to the various reports and 
the problems posed by attempts at govern 
ment reorganization that the 
functions of the engineer are not 
fined to technical considerations, he de 
clared that the profession must give at 
tention also ‘‘to the broader economic and 


stating 


con 


policy aspects’’ of the reports. 

['wo of the Task Force reports are out 
lined in detail in the March issue of Crvm 
ENGINEERING, and major recommenda 
tions of the Hoover Commission report 
are summarized in the April issue 


Role of Sanitary Engineer Praised 


Che sanitary engineer has done much to 
make this country one of the best and 
safest places in the world in which to live 
Louis R. Howson, Chicago consultant, 
said in a paper read at the Friday lunch 
eon by Past-President W. W. Horner 
By the reduction in typhoid alone since 
the turn of the century, 50,000 lives a 





ee Spring Meeting Attracts 550 to Oklahoma City 


have 


would 


year are now saved which 
been lost had sanitation and water-treat 
ment 
stated 


cholera in the 


practices not been improved, he 
here were eight epidemics of 
United States from 1832 
to 1873, but there have been none since 
On a world scale, he pointed out, improved 
water supply and sewage disposal have 
largely eliminated the plagues that used 
periodically to wipe out great portions of 
the population 

The improvement in sanitation ha 
not been accomplished without large ex 
Howson noted Phe 


scewel 


penditures,’’ Mr 
cost of the public water supplies, 
age systems and sewage treatment plants 
in the United States probably approxi 
mates $20,000,000,000, the equivalent of 
some $200 to $250 per capita of urban 
population served.” 
Emphasizing the point 
country ‘‘water works 
posal are big business,”’ 
nage handled by the water works, which 


that in this 
and 


he said, ‘‘the ton 


sewage dis 


is about the same as for the sewerage sys 
tems, is greater than that handled by any 
other business or industry. In tonnage it 
is four times that handled by the rail 


roads 


Social Events and Inspection Trips 


An especially gala note was given the 
Wednesday evening dinner dance by the 
presence of the Oklahoma City University 





ASCE PRESIDENT FRANKLIN THOMAS IS INDUCTED INTO KIOWA TRIBE at Wednesday 


luncheon during Oklahoma City meeting, receiving Indian name meaning ‘Master of 


Nature’s Resources.” 
Past-President R. E. Dougherty at right. 
Mrs. Jasper Saunkeah. 
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Society Director Webster L. Benham is pictured at far left, and 
Members of Kiowa Tribe represented are Chief and 
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water-filtration and sewage treatment 


plants, the local air depot, and numerous 
projects under construction throughout 
the cit \nother trip gave the visitors a 
hance to see a rotary oil rig in operation 


Student and Local Section Conferences 


Mid-Western 
Local Section Con 


set 


in a 












ference on Monday an sd 
ceding the general meet About fi 
- . on 
students from engineeri: eves ir 
~ aal D - 







region met at a Student unter br 
Weak 
fast early Saturday est of «i 
morning was devoted to fere 

: Lr bal 





the vocational outlook 
graduates and other sul 


Chapter interest 









nscwu ( role 1ona tatu i 
eel le { 1! im enyineel as 
vell i imor the other protessions 
ASCE President Franklin Thomas told 
the engineers 1 ittendance at the 
Se 1 Annual California Conference of 
Loca ect ield recent! i! Sal 
] ie 

Speaking on “Widening Horizons of 
the Engineering Profession”’ at the Friday 
dinner meetin culminating feature of 
the four-da onference President 
Choma ud that this growing awareness 
of professional status was evidenced at 
the Inter-Professional Conference on 


Education for Professional Responsibility 


it Buck Hill Falls, Pa., last spring \t 
that conference, he sat] emphasis was 
n preparing the engineering student to 
ichteve proft ional competence by learn 
i from experience and on instilling in 
hin the inclination and qualifications 


id cults 
clared 
! i wide 


reco. 


wet 


Tr 


Service to Public Emphasized at San Diego Conference 


Technical Sessions Highlight Sewers, Freeway, and Power 








EJC Declared Essential 
taken 
profession in the past few years by forma 
Engineers Joint Council were 
Executive Secretary William N 
a talk on ‘“‘Engineers and Their 

delivered at the Friday lunch 
a coordinating, 


toward unification of the 


Ste 
tion «(Ol 
hailed by 
Carey in 
SOC 1es,’ 
eon. Describing EJC as 
supervising federation which, as occasion 
demands, the of par 
ticularly qualified members of the profes 
sion to serve on special committees or for 
specific tasks, Colonel Carey stated that, 
\merican engineering in war would have 
failed utterly had been 
permitted to work by himself alone. 
organized over-all in four 


requests services 


each engineer 


Engineers 


or five basic engineer services, each 
greatly subdivided but integrated with 
the war objective, succeeded magni 
ficently. The proponents of EJC believe 


that this same pattern for unification can 


be successful among engineers in peace 
Chis is a matter of first priority for con 
sideration by every professional engi 
nee 


\s examples of EJC operation in the 


legislative field, Secretary Carey referred 
to its achievements in getting the engi 
neering profession included in the provi 
ion f the pending National Science 
Foundation bill, and in obtaining the pro 
fessional emplovee provisions in the Taft 
Hartl \ct \t present, he said, the or 
unt ilert to the menace of pro 


Army reorganization 
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that would “‘abolish by law s 









tial engineering arms and service 
Army as they now exist This w 
EJC, the speaker declared, ‘‘will ; 
that a unified front publicly is essent 






recognition of engineering as a profes 






California Projects Described 






The $41,000,000 
lreatment Plant, 
tion for the City of Los Angeles, wa 
scribed during the Friday technica 
sion by Merrill Butler, deputy er 
Salient features of th 


Hyperion 





now under < 











for the city. 
ect, which will be the largest hig! 
activated sludge plant in the 
12-ft-inside-dia submarine 






are a 
a mile long, prestressed concrete tanh 
fertilizer production rate of 220 t 
day, a power plant of 15,200-hp capa 
fueled on oil and digester gas 
scaped plant and grounds co 
acres. Mr. Butler stated that the ; 
capacity to treat 245,000,000 gpd 
age will lift a quarantine now 
on a 10-mile stretch of the count 













ind a 
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rhe plant is expected 
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see the article by Lloyd A 
H. G. Smith in the July 145 
Civic ENGINEERING. Dtscuss! | 






Butler's paper was led by Clyde ( 
nedy, San Francisco consultat 
A New Era in Hig 
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president of host -¢ 
tion at recent » 
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“ENTER), WHO HEADED COMMITTEE IN CHARGE OF ARRANGE. 


today’s highway prob 
with passage of the 
way Act of 1947, pro 
ture of 1'/, billion dol 
ovement over a ten 
ria leading 
lication of this prin 
ter, street and parkway 


took ‘a 


Los 


Mr 


r the City of 


discussion of 


iterial for a descrip 
team plants under con 

icific Gas & Electric 
ice-president and chief 
iturday morning tech 
ed out the growing de 
mmpany for increased 
pendable power, caused 
pulation increase in the 

L940 to 1049. This 

» million 
125 percent 
power demand of 
l Ihe total cost of 


which 4é 


iddition of 


ncrease ol 


percent 1s 


steam plants, is 


Actions of Board of 


~ 


actions of the Board of 
meeting at Oklahoma 

%49, 1s reported by the 
ry as follows: 


is ; ’ ’ 
blied Mechanics 


National 





\pplied Mechanics 


VIL ENGINEERING 


the Com 
and the 
voted to 


ndation of 

nm Activities 
ttee, ASCE 
Committee on 
The 
lied Mechanics of the 
will represent ASCE 
National 


itll ed I me 


lor reorganization 


with particular regard 
} 


nches came in tor unan 


t San Diego Conference of California Sections, is shown here with ASCE 
Hinds (left) and President Franklin Thomas. 
sineer of La Mesa, Lemon Grove & Spring Valley Irrigation District. 


Mr. Shelton is general man- 


$600,000,000. Steam plants, Mr. Steele 
said, are rapidly becoming a dominant 
source of power in a system previously 
supplied almost wholly by hydroelectric 
installations. His paper was discussed by 
Wallace Chadwick, manager of the engi 
neering department of the Southern 


California Edison Co 


1950 Conference to Join ASCE Spring 


Meeting 
At the Saturday morning business 
session, resolutions were passed re- 
questing all members to write their 


senators and congressmen, urging inclu- 
sion of the professional provisions of the 
Taft-Hartley Act in any new labor legis 


lation, and asking the committee on 
ASCE reorganization to continue its 
studies. A decision was also made to 


amalgamate the 1950 California Confer 
ence with the Society's 1950 Spring Meet 
ing, to be held in Los Angeles in April 

A Saturday boat tour of 
San harbor and a 
number of excursions 
trips on Sunday rounded out the program. 


afternoon 
installations 
and 


Diego 
sightseeing 


Direction Highlighted 


imous criticism by the Board of Direc 
tion. Under this proposed legislation, 
not as yet printed as a Congressional Bill 
at the time of the Board meeting, the 
President of the United States would be 
authorized to abolish the existing techni 
cal army services such as the Corps of 
Engineers, the Signal Corps, the Quarter 
master Corps, the Transportation Corps 
and the Ordnance Department or to com 
bine any or all of the present duties of 
these branches with other general 
branches of the Army such as Infantry or 
Field Artillery rhe Board authorized 
and directed its ASCE Committee on Mil 
itary Affairs and the ASCE representa 
tives on EJC to adopt all available means 
to assure, by statute, the retention and the 
further development of the professional 
and technical branches of the Army, and 
the maintenance of professional status to 
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a high degree among the officers of the 
technical branches of the Army. 

In connection with this Army reorgan- 
zation proposal, the Board wished it to 
be distinctly understood that this legis 
lation should not be confused with any 
possible legislation resulting from recom 
mendations by the Hoover Commission 
The proposed legislation to which the 
Board wishes all members of the Society 
alerted is purely an Army reorganization 
matter. 


Reorganization of Executive Branch of 


Government Studted 


After full discussion of the reports of 
the Hoover Commission as they affect 
national resources and the work of the 
engineering profession, the Board decided 
for the present that the Society should 
take no official position either for or 
against the recommendations of the 
Hoover Commission for the reorganiza 
tion of the Executive Branch of Govern 
ment. 

Group Disability Insurance Proposed 

Following a recommendation from the 
Committee on Employment Conditions, 
the Board gave approval to adoption of 
a plan for group disability insurance sub 
ject to approval by legal and actuarial ad 
visers as to details of the currently pro 
posed plan. The group health and acci 
dent insurance plan proposed is said to 
make such insurance available to all 
members on a group basis at a cost ma 
terially less than similar insurance might 
be had on an individual basis. 


Operating Within Budget 


The Board received a report from the 
Budget Committee indicating that oper 
ations to date appear to indicate that the 
Society will operate within the authorized 
budget for 1949, but recommended no 
changes in the budget at this time 


Reorganization Studies to Continue 


rhe problem of redistricting and reap 
portionment of Directors on a propor 
tional representation basis as provided by 
the Constitution again received the active 
interest of the Board. This matter had 
been held in abeyance, pending possible 
organizational changes in the structure 
of the The Board decided to 
study these proposed organizational 
changes at length before taking further 
action, and to effectuate redistricting and 


society 


reapportionment of Directors in accord 
ance with present provisions of the Con 
stitution at the earliest practicable date 


Re port on Fee . 


7 ldopte ad 


An interim report by the Committee on 
Private Engineering Practice showing re 
sults of a survey covering fees for profes 
civil service was 


sional engineering 
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adopted by the Board and with the under 
tanding that it would soon be published 
by the Society 
fud Te Aanicai Publicatio» Contti ie 
\ proposal for radical changes in tech 
nical publications procedures, as sub 
mitted by a special committee, was an 
| 
| item of major interest and discussion 
Chis involves the possibility of publishing 


PROCEEDINGS papers as in 
tead of in volumes of PROCEEDINGS as at 
present Che plan by the 


would permit the publishing 


meparates 


envisaged 


commit tee 


i upwards of 100 PROCEEDINGS papers 
per year, instead of approximately 35 as 
it present, at no greater net cost to the 
Society, and would permit complete cov 
erage of papers to all members requesting 
them. The success of the plan proposed 
depends entirely upon the extent of co- 
operation which the Committee on Pub- 
lications might receive from the several 
Technical Divisions. The Board author- 
ized the special committee, with the Chair 
man of the Publications Committee and 
the Chairman of the Division Activities 
Committee, to determine the extent of 


proper cooperation in t 
Technical Divisions and 





on the matter to the Board 


wo New Directors A ppointed 


é 


eff wt 


to report 


The Board accepted, with regre: 


resignations of two of its members 
mund A. Prentis, District 


ile 


Ay and Lew 


M. Gram, District 7, both of whom . 


signed because of ill health 
appointed Kirby Smith, of New \ 
to fill the unexpired term of Mr. Pre: 


The | 


) 


and Gordon H. Butler, of Duluth. \y; 
to complete Director Gram’s ter 





Mexico City Offers New Adventures to Summer 
Convention Visitors 


CONSIDERABLE ENTHUSIASM IS being 
hown by ASCE members planning to 
ittend the Summer Convention in Mexico 
Cit Following announcement of the 
date { ths Convention, July 13-15 
everal Sections began making arrangs 
ments for group travel to the land of the 
un 

Those able to attend will be assured a 


most cordial welcome by a local Commit 


tee on Hospitality and Entertainment 
headed by Ing. Agustin M. Valdes, of 
Mexico City His subcommittee chair 
men include Sra. Valdes, chairman of 
Ladies’ Entertainment; Ing. Alfonso Cas 
tello, chairman of Social Events Ing 
Aurelio Benassini, chairman of Technical 
Excursion Ing. Armando Sontaeruz 
Ir., chairman of Welcoming Ceremonies 


ind Ing. Juan Perez y Perez, chairman of 


Sightseeing Excursions 
Situated on a high plateau, surrounded 


mountain ind guarded by snow 


capped volcanoes, Popocatepetl and Ix- 
taccihuatl, Mexico City provides an un 
paralleled for the Convention. 
Chere will be every opportunity for visits 
to these and other points of interest. 
Che city itself is a thoroughly modern 
shoppers will find 
bargains galore. Prospective visitors are 
again reminded of the present very 
favorable rate of exchange—seven pesos 
to the dollar 

Scene of all convention sessions will be 
the new, ultra-modern Hotel Del Prado 
Requests for reservations should be sent 
direct to Sr. Antomio Perez O., manager, 
Hotel Del Prado, Mexico City, with 
mention of proposed attendance at the 
ASCE Convention 


settling 


metropolis, where 


Excellent Travel Facilities 


Louis will be the rail rendezvous for 
members from the North, Northeast, and 
Northwest for the ‘‘Texas Eagle,”’ leav 


ot 


ing St. Louts at 5:30 p.m. daily 
Missouri Pacific Railroad, which 
a through service to Mexico City 
bers from the Southeast and South» 
who wish to join the party will 


the ‘“‘Sunshine 


Special, 


leaving 


Antonio at 12:05 p.m. next day 

the Pennsylvania and New York ( 
offer a good choice of rooms 
New York and St. Louis, and the Pe: 


sylvania 


Railroad 


service to San Antonio 


also 


between Washington and St 


be available on 


Members should make arrangeme: 
individual 


fit their 


the Baltimor: 


representatives of the railroad 
their travel will originate 

As noted in the April issue, a sp 
Southern Pacific Railroad train is 
made up in Los Angeles, with connect 


from San 


Francisco, or at 


offers 


‘ 


tw 


x 


requirements 


Tucsor 


Good faci 


Lou: 


way points, for the convenience of | 
traveling by rail from the West ( 


Inquiries should be addressed 
Department of Water 


Box 


L. Derby, 
Power, City of 


MEMBERS MOTORING IN MEXICO WILL FIND WELL-SURFACED ROADS traversing interesting country. 


and Veracruz (photo, lower left), completed in 1944, is typical 
few miles from Mexico City, rises behind old stone cross in courtyard. 





Le sS Ange les 
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Highway between | 


4 


In right-hand view, tower of one of picturesque churches at Cuernavacs ' 
Cuernavaca is site of famed Borda Gardens and Palace of Corte: 


Los Angeles 54, Calif 
ioin the cavalcade of 





répor : 
in San Antonio to 
trip together are re 
the person to contact 

1 regret z, U.S. representative ol 

embers nal Highway Direction, 

and Ley San Antonio 5. 

f wi 


Mr. Pr 
lutl 
S ter SOCIETIES ARE fully con 
nternational obligations, 
vert M. Gates, member of 
ites National Commission 
aily NI ind EJC representative to 
Vhich offer Secot Jational UNESCO Confer 
ity, ) tly in Cleveland. Speak 
Sout efor gates from all over the 
wil , . relationship of the engi 
avir ring ' ion to UNESCO objec 
la i the conviction that ‘‘the 
TK | , f f world peac e and prosper 
1S . r its solution the constantly 
| the engineering 
rs throw t “engineering has been de 
d fa tilization of the forces and 
I iture for the benefit of man 
e § l yates declared that ‘“‘the 
rem UNESCO can be realized 
research, techniques 
rk of engineering. Peace 
nic foundation We are 
the people of the worid 
nditions of destitution 
them, through their own 
uCcSsOr t t roduce more food, more cloth 
re of f iterials for housing, and more 
est Coa ’ ower tolighten their burdens.’ 
i he material needs of the 
y ater resent population 1s primarily an 
Box eril Mr. Gates emphasized, 
hnical knowledge and as 
sic they should be prin 
= the UNESCO program 
— rr ns and the execution of 


\s D IN the Secretary's ab 


Direction action at the 


kla City Meeting, two new Direct 
ors ted to replace Edmund A 
Prent rict 1, and Lewis M. Gram. 


because of ill 
atalt ire Kirby Smith, of New 
‘OF will fill the unexpired 
tis, and Gordon H. But- 

will Director 


resigned 


omplete 


ice-president of the Ray 
Pile Co., is a graduate of 
and Rensselaer 
tute, with an early career 
He has been with the 
te Pile Co. since 1925 


ir-year period of Naval 
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With several airlines operating through 
flights to Mexico City, travel by air will 
be especially easy. From any point in 
the United States it is only a one-day 
trip to the Convention City. Many of 
the flights make the trip over the moun 
tains by daylight, so that passengers can 
enjoy the scenery 


New Yin Profession Held Aware of World Obligations at 
| UNESCO Conference 


them require the cooperation of the best 
engineering talent our profession can 
offer,”’ he declared. 

As a prime example of progress toward 
international organization, Mr. Gates 
cited the work of Engineers Joint Council 
in cooperating with engineers in other 
countries “‘in the practical advancement 
of engineering and the use of engineering 
techniques”; in furthering technical edu 
cation in countries where it has been un 
available; and in giving professional aid 
to countries in need of engineering services 
for their economic readjustment 

Stressing the importance of pooling en- 
gineering resources, Mr. Gates referred to 
the work of Overseas Consultants, a non 
profit organization formed under a gov 
ernment assignment to study social and 
economic conditions abroad. “It under 
takes no engineering construction,’ he 
said, ‘“‘but it suggests ways of financing 
and plans of performing construction 
work. In this way our government, 
through pooled engineering service, has 
been meeting requests from foreign coun 
tries for engineering aid.’ 

In conclusion, Mr. Gates emphasized 
the need for the profession and the people 
generally to orient themselves to the de 
mands of foreign customs and ancient cul 
tures in bringing a new standard of living 
to less fortunate countries. 

ASCE delegates to the Conference were 
Prot. G. E. Barnes and Frank C. Tolles 


Two New ASCE Directors Appointed by Board 


World War II. His wartime 


service in 


service included assignments as proj 
ect manager in charge of all Navy 
yards, and as director of all conti 
nental construction for the Bureau of 


Yarcs and Docks. At the time of his re 
tirement from active duty in 1945 he had 
the rank of rear admiral 

Mr. Smith has represented the Ray 
mond Concrete Pile Co. in South America 
and as district manager in Washington 
D.C 
A construction 
tired as chairman of the 
mittee of the ASCE Construction 
sion. As Director, he 


and at present is vice-president 


expert, he recently re 
Executive Com 
Divi 
will serve on the 
formed Joint Cooperative Com 
mittee of the ASCE and AGC 


newly 
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Gordon H. Butler, president and owner 
of the Polaris Concrete Products Co., 
Duluth, is a graduate of Purdue Univer 
sity, with early experience in general 
construction work. He served overseas 
with the Army Engineers in World War 
I, and from 1919 to 1928 was general 
superintendent and vice-president of the 
Stack Construction Co., Duluth. In the 
latter year he became president of the 
Polaris Concrete Products Co. 

Called to active duty as major of Engi 
neers in 1941, Mr. Butler was in charge 
of the construction of a $22,000,000 an 





Gordon Butler 


Kirby Smith 


hydrous ammonia plant in this country, 
and later served abroad in both theaters 
of war. He was discharged in January 
1946 with the rank of colonel. Mr. Butler 
is a past-president of the Duluth Section 
the Duluth Engineers Club, and the Min 
nesota Federated Engineering Societies 
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Bonding Businesses Work 
with Engineering Groups 


[ue Surety ASsSoOciIATION of America 
has added a civil enyineer to its staff “‘to 
act in a liaison capacity with the Ameri 
can Society of Civil Engineers and other 
engineering groups” as a direct result of 
suggestions for a program of cooperation 
between surety bonding companies and 
the engineering and architectural pro 
fessions, made by ASCE Executive Sex 
retary William N. Carey in a recent ad 
dress before the National Association ol 
Surety Bond Producers, reported in the 
April issue (page 50) 

According to the Surety 
the new employee will be ‘‘the eyes and 
ears of the construction industry 1n our 
organization.”’ He will be available for 
public speaking within engineering and 
other related groups, and ready to foster 
groups and 


Association 


cooperation between surety 
the Society ‘‘at all times 
matters of common interest 
also states that employment of a civil 
program 


and on all 
Che group 


engineer will be in line with its 
of offering complete facilities to both the 
surety industry and the publi 

[The Surety Association of 
made up of 51 member bonding compa 
nies and serving 53 others, is both national 


\merica 


and international in scope 


61 




















JOHN | 


Titus G. Le 


ited for 
structures utilizing natural resources 


promoting the happiness 





Reinstatements and 
Resignations Listed 


WITH DISCONTINUANCE OF the pub 
lication f membership applications 
vdditior und transfers in Crvit ENGI 
NEERIN‘ recent acti the ASCI 
Board of Directi reinstatements and 
resignatior ire bemg published in 

cre t New The current list fol 

\\ 
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SAVAGE, HON. M. ASCE (CENTER) 
lair, chairman of Washington Award Commission (left) as Verne O. McClure, 
looks on, at dinner in Chicago on April 20. 
For many years chief designing engineer for U.S. Bureau of Reclamation, Mr. Savage was 
his unselfish public service devoted to the creation of monumental hydraulic 
Washington Award is joint annual award of Four 
Founder Societies and Western Society of Engineers for accomplishments preeminently 
-omfort, and well-being of humanity.”’ 


president of Western Society of Engineers 


RECEIVES WASHINGTON AWARD 


BU RNHAM R R HARRY Jun Safety Engr Mid-South opring 
tandard Oj! ¢ of New Jersey, Box 16 (Res., 515 . } Mi M ( 
1 ure iss., on ay 
Madison Ave Apt. C), Elizabeth, N.J., resigned Vicks 
March 4 449 
CLARK, Ronert Joun, Assoc. M., Clark Equipment Northwestern Meeting 
Co., Box 989 (Res., 1457 East Cleveland St the annual award of Student (¢ 
earwater, Fla., resigned March 1949 oe aid \ a. 
CLark, Ropert Tay.or, Assoc. M., Office Engr prizes at Coffman Memorial 
Carl W. Clark, Archt., 625 James St., Syracuse, [University of Minnesota, Ma 
N.Y resigned March 4, 1949 
De Veuve, Ernest Artruur, Jun., Engr.-Drafts 6:50 p.m 
man, Turner Construction Co , 38 Newbury St : 
Boston, Mass Res., 28 So. Lincoln St., Keene Philadelphia Meeting at the 
N.H re ned March 1949 
ve > , ) ir 
Poser Munnay, Asses. M.. Strect. Desisow neers Club, on May 10 at { 
©. H. Ammann Inc., 76 Ninth Ave., New York program to be presented aw 
Re 232 East 28th St., Brooklyn), N.Y., re ' = , 
gned March 28, 1949 of the Section. Dinner a 
JoHnson, Cart Ropert Jun Junior Engr 
Put Health Dept., City and County, 6th & Pittsburgh Toint meeting wit 
Cheroke (Re 1445 Elm St Denver, Colo , - " 
resigned March 4, 1949 Constructors’ Association . 
PRENDERGAST, JASPER MatrHew, Assoc. M Pennsylvania in the Pittsburgh ( 
Route Box 473A, Saratoga, Calif., resigned a te A 
March 4, 1949 ber of Commerce Auditoriu 
TANFIELD, ADRIAN CLype, M., Cons. Engrs., Dana 17. at 8 p.m The Tumor 
I! resigned March 4, 1949 ar , 
Wuirney, WiiitaM James, Jun., Lt. Col., U.S. Air the Section is sponsonn¢ a : 
Force Hat Alaskan Air Command, A.P.O members of the Student C! 
ostmaster, Seattle, Wash., resigned 


42, Care, P 


from 





TOTAL MEMBERSHIP AS OF 
APRIL 9, 1949 


Members 7,001 


Associate Members 9,475 

Corpo ate Members 16,774 
Honorary Members 4? 
Tus ors 8.578 


Total 


April 9, 1948 





Cleveland—— Dinner mee! 
Case Institute of Tech 
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meeting at Spo- 
Details from J. Byron 
secretary, Symons 
Spokane 8 
Valley—Spring meeting 
‘eneral Shelby Hotel, 
fav 20 and 21 Regis 
p.m. Friday in the 


Tenness¢ 


ess meeting of the 
gs at 3 p.m. The 
be in the ballroom on 
inspection trip to 
iect is scheduled for 
with luncheon to be 
ifeteria there. In 
addressed to T a 
iirman of the Pub 
Rentenbach Eng- 
West Fifth Avenue, 


Tri-City meeting with Re 
ciation in the Rock 

Cafeteria on May 18; 

m. and meeting at 


Virginia nt meeting with Engi 
Hampton Roads, Nanse 

Norfolk, May 13 and 14 
Afternoon meeting 
W. Va., on May 13, 
it 2 p.m. at West Vir 
\ technical session, 
nd dinner dance are 


West Virginia 


Wisconsin—Meeting in the Memor 
University of Wisconsin, 
m 


Recent Activities 


AKRON 


SED SYSTEM of express 

a four-lane limited 

m east to west through 
following present Route 
ing existing routes 5 and 
ed at a recent dinner 
larvin L. Davis, public 
Che plan 


which will be started 


f the city 


loped by the firm of 
lfammen & Bergen 
nce with the National 
t Highways plan for 
construction Costs 
the Public Roads Ad 
tate of Ohio, and the 


ARIZONA 


ND EQUIPMENT used in 
rations and water dis 
ussed at a recent all 
eting in Yuma by Jf. P 
the operations division 
Colorado District of the 
lamation. Another prin 


cipal paper was given by Mulford 
Winson, Jr., Yuma city engineer, who 
described the projected modernization 
of the city’s sewer system to meet in- 
creased population needs. The afternoon 
session, held at Algodones, Mexico, 
featured presentation of a paper on the 
Morelos Dam, presented by José Velen 
zuela, engineer for the Mexican Section, 
and J. F. Friedkin, engineer for the 
American Section of the International 
Boundary and Water Commission. A 
tour of the dam site followed. A dinner 
dance in the evening, held jointly with the 
Yuma Cosine Club and Yuma Engineers 
Club, concluded the program. During 
the Section’s business meeting, the 
Society's proposed plan for Local Section 
reorganization was approved 


COLORADO 


COOPERATION BETWEEN LOCAL Sections 
and the ASCE Technical Divisions was 
recently given impetus by the Colorado 
Section, which has organized a local 
Division on Soil Mechanics and Founda 
tion Engineering in conformance with 
the recommendations of the Committee 
on Formation of Technical Divisions 
Geologist E. B. Waggoner gave a talk 
on the origin of soils as background 
material for the group at its first meeting 
“New Developments in Western In 
dustry" were discussed at a _ regular 
Section meeting by A. M. Riddle, 
manager of the Market Research and 
Statistical Department of the Colorado 
Fuel and Iron Corp. Mr. Riddle said 
that efforts being made by a number of 
Western communities to interest manu- 
facturing concerns in locating plants in 
their localities have, in many cases, had 
good results. He presented statistics 
indicating that expansion of more indus 
try westward can be expected 


CONNECTICUT 


PREFABRICATED HOUSING WAS discussed 
at the April dinner meeting of the Section 
by Edward Graham, New England sales 
representative for the Lustron Corp. 
President Frank Ragaini outlined the 
position of the Board of Direction on the 
proposed plan for Local Section re 
organization 


DAYTON 


LONG-TIME STUDIES OF cement per 
formance in concrete were described at a 
ecent meeting by F. R. McMillan, re 
tired director of research for the Portland 
Cement Association Mr. McMillan 
commented, particularly, on investiga 
tions of concrete durability, illustrating 
his talk with slides showing the effect of 
climatic conditions on spec mens made 
with proper and improper mixes and ma 
terials. Since his retirement as director 
of research, Mr. McMillan has served the 
association in a consulting capacity 


-IVIL ENGINEERING * May 1949 


DULUTH 

Tue Streep Rock Mine in Ontario 
which has many unusual features, was 
discussed by W. H. Crago, a mining 
engineer, in the feature talk at a recent 
luncheon meeting. During the business 
session, the Section made a motion to 
support Gordon Butler for ASCE Dt- 
rector from District 7. 


INDIANA 


FORMER SOCIETY VICE-PRESIDENT 
Ralph B. Wiley explained the proposed 
ASCE plan for redistricting and a pro 
posal for reorganizing technical publica 
tions at a recent meeting. Following 
discussion of the subject, the Section 
unanimously passed a motion favoring 
retention of the existing system of Dis- 
tricts and Zones. A film, “Treasures 
from the Sea,"’ was shown through the 
courtesy of the Dow Chemical Co. 


INTERMOUNTAIN 


POLLUTION PROBLEMS IN Utah were 
detailed by Lynn Thatcher, state sanitary 
engineer, in the feature talk of the eve- 
ning at a joint meeting with the Ogden 
Engineers Club. Protection of the state's 
water supplies was then discussed by 
Clifford N. Stutz, assistant state sanitary 
engineer. A third talk—on the history 
of the U.S. Forest Service—was given by 
Henry M. Shank, chief engineer for the 
Service in the region. 


KANSAS 


MANY KANSAS COMMUNITIES have to 
contend with the dangers of a high 
nitrate content in their drinking water, 
Dwight F. Metzler, chief engineer and 
director of the Division of Sanitation of 
the Kansas State Board of Health, told 
members of the Section at a joint dinner 
meeting with the Salina Engineers Club. 
Speaking on the state’s sanitation needs 
in 1949, Mr. Metzler discussed the cost 
of new construction for adequate water 
supply and sewage disposal and warned 
of the growing problem of industrial 
waste disposal. He said that the Board 
of Health, which is engaged in compre 
hensive surveys of the pollution problem 
in the major river basins of the state, 
has recommended and, in extreme cases, 
compelled cities to construct treatment 


plants 


KANSAS CITY 


PROBLEMS OF PERSONNEL administra 
tion were covered at a recent meeting by 
Rex M. Whitton, engineer of maintenance 
for the Missouri State Highway Depart 
ment lo arrive at a fair means of 
determining wages and salaries, he said, 
the Department has adopted a point 
system for evaluating the various phases 
of the work and employee fitness to do 
the work. However, he emphasized the 
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Los Angeles Airport installation appears Julian Hinds summarized the 
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dispersal tem at the Los Angeles Owens River Gorge hydroelectric project, and Zones. 

Airport were discussed at a recent Sectior given by James Laughlin, assistant Mechanical principles embod 
meeting by M. T. Tucker, city airport engineer of design and construction for design and use of artificial 
manager. Technical phases of the project the Los Angeles Water Department described at the monthly meett 
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BOARD OF DIRECTION OF LOS ANGELES SECTION FOR 1949, pictured in recent session, consists of (left to right) Julian Hinds ~ 
Director from District 11; Robert J. Kadow, treasurer; Charles R. Compton, past-president (1947); Homer W. Jorgenson, secretary ‘ 
Narver, president of Section; Ray L. Derby, past-president (1948); R. R. Shoemaker and Sterling Green, vice-presidents; «° oe 


Butler, president of Junior Forum 
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More Highway Miles for Your Dollars 


WITH SINGLE PASS SOIL STABILIZERS 





Proved on country-wide road building jobs, 
P&H Soil Stabilizers provide lower cost construction of excellent 
all-weather roads, highways and airstrips — making its need 
especially great in this period of pinched budgets. 








Everywhere the P&H Soil Stabilizer has gone 
to work — East and West, North and South, 
and foreign countries as well — this remark- 
able machine has won praise for its surpris- 
ing efficiency, adaptability and performance. 


Contractors and highway departments find 
in it the long-sought answer to lower-cost 
roads — one machine, making maximum 
use of native materials, performs a/l/ stabil- 
izing operations to meet exact specifications 
for roads of pre-determined load carrying 
capacity. 


Capable of both soil-cement and soil-bitum- 
inous stabilization, the P&H Stabilizer with 
one operator and in one pass fulfills the 
eight basic requirements of soil stabiliza- 
tion: depth control, digging and pulverizing. 
blending, maintenance of true sub-grade, 
accurate introduction of liquids, final mix- 


Typical seil-bituminows rood construct 


y a 
Ne Stobilizer. Over o mile of rood per doy is not un 
S 


vivel 
= with less equipment, less supervision 
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ing and uniform spreading ... and at a 


rapid rate of speed. 


Moreover, the P&H Soil Stabilizer is adapt- 
able for use in all six of these soil classifi- 
cations: A-l, A-2, A-3, A-4, A-6 and A-7. 


Whether it be secondary highways, streets, 
base courses, airport runways, parking strips, 
by all means investigate the P&H Single Pass 
Soil Stabilizer. Write, today, for the facts. 


Sound color films showing P&H Sta- 
bilizer on all types of soil-cement 
and soil-bituminous jobs are avail- 
able. Write for a showing! 


SINGLE PASS 
SOIL STABILIZERS 


4651 West National Avenve 
Milwovkee 14, Wis 


HARNISCHEEGER 





COCAWATORS - ELECTENC Cham 
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NASHVILLE 


\N Army Corps of Engineers plan for 
comprehensive development of the Cum 
berland River basin was explained by 
Col. Howard V. Canan, district engineer 
for the Corps, at a meeting 
Colonel Canan stated that several of the 
authorized 


recent 


six flood-control 
for construction in the basin, are com 


reservors, 


pleted and have already proved effective 
in lessening the annual floods in the area. 
Che plan also provides for improvement 
of navigation by construction of three 
modern navigation locks on the Lower 
Cumberland to supplement the 15 out 
moded, manually operated locks on the 
main stream that provide 6-ft navigation 
depth between the mouth of the river 
ind the head of Pool No. 8. According 
to Colonel Canan, traffic on the Cumber 
land reached an all-time high in 1947 of 
approximately 1,280,000 tons, despite the 
inadequacy of the present lock system. 


PHILADELPHIA 


Tue St. LAWRENCE Seaway and Power 
Project was described by Frank P. Fifer 
at a joint meeting with the Engineers’ 
Club of Trenton, held in Philadelphia 
on April 12. <A consulting engineer for 
the North Atlantic Division of the Corps 
of Engineers, Mr. Fifer formerly served 
the Corps as head engineer on the long 
pending and much-discussed St. Lawrence 
Seaway and Power Project 


PITTSBURGH 


PROGRESS MADE BY the City of Pitts 
burgh in the field of smoke prevention 
since enactment of a city ordinance 
aimed at control of the problem was de- 
tailed by David Kuhn, of the Bureau of 
Smoke Prevention, at a recent joint 
meeting with the Civil Section of the 
Engineers’ Society of Western Pennsyl 
Thomas Wertz, Allegheny County 
then discussed the plans of 

County in the field and 
ordinance that ts 


vania 

engineer 
Allegheny 
described the county 


to be enacted 


PROVIDENCE 


NEW DEVELOPMENTS IN the design 
and construction of steel structures were 
meeting of the 
Providence Jack Singleton, 
chief engineer of the American Institute 
of Steel Construction, New York City 
Of particular interest to the group was 


his discussion of the use of vermiculite 


outlined at a _ recent 


Section by 


as an aggregate in insulation and im con 
light-weight floors. Mr 
Singleton also recounted his experiences 
in the design and testing of bridges while 
in the Army 


struction of 


SACRAMENTO 


EFFORTS BEING MADE by the City of 


Sacramento to relieve traffic congestion 
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in the downtown area were recounted by 
D. J. Faustman, city traffic engineer, at 
a recent luncheon meeting of the Section. 
These measures include traffic counts 
and studies to determine vehicular speeds 
and other relevant factors. At another 
recent luncheon meeting, Clyde C. Ken- 
nedy, San Francisco consultant, spoke 
on the problem of sewage and industrial 
waste treatment in the city and described 
a proposed solution to the problem 


NEW MEXICO 


METHODS OF TRACING the trajectory 
of guided missiles were described by 
Ben Billups, of the White Sands Proving 
Grounds, at a recent meeting at Las 
Cruces, N.Mex. According to Mr. Bil- 
lups, radar tracking of the missiles is 
only approximate, so it was necessary 
to develop a more accurate method. 
The meeting was conducted by the New 
Mexico A. & M. College. At another 
recent meeting of the two groups, student 
papers were screened in a preliminary 
competition to select participants in the 
Student Chapter Conference at Oklahoma 
City. The Section voted to contribute 
to the traveling expenses of the two 
winning candidates from A. & M. College 
and the University of New Mexico. 


NORTHWESTERN 


PRESENT-DAY PLANNING for industrial 
mobilization and its effect on individuals 
and corporations was the subject of the 
feature talk at a recent Section meeting. 
This was presented by Charles A. Leon 
ard, chief of the St. Louis Procurement 
Office of the Army Corps of Engineers, 
who led a discussion on the subject at 
the conclusion of his talk. 

In keeping with the Junior Forum's 
new policy of having a member speak at 
each meeting, Cole Samuelson described 
his work as sanitary engineer for the 
Minnesota State Board of Health at a 
recent meeting of the group. The guest 
speaker for the occasion was C. M. Bach, 
chemical engineer and bacteriologist for 
the Minneapolis Water Department, who 
gave an illustrated talk on treatment of 
the Minneapolis water supply. 


OKLAHOMA 


POLITICAL SUBDIVISIONS HAVE no effect 
on insects or animals, James P. Slater, 
chief public health engineer of Tulsa, 
told members of the Tulsa Branch at a 
recent meeting. As an aid in the main 
tenance of health standards, Mr. Slater 
urged the formation of a joint city-county 
health department for the Tulsa area. 
He also stated that a professor from the 
Oklahoma now makes 
regular trips by air from Norman to 
Tulsa for the purpose of conducting 
classes for inspectors of the Tulsa Health 
Department. At the conclusion of his 
talk, Joseph Perry and Elhott Glass, 


University of 
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Section Juniors, discussed S 
ties and publications. 


ST. LOuIs 


A COMPREHENSIVE MAPPING program 
has a pronounced influence on o mMmunity 
development, according to E.R. Swansos 
president of the Continental Resin 
Surveys, Inc., St. Louis, ; 
chief of the Aeronautical Chart Seve 
which provided maps and charts for the 
Air Force. Speaking on “Aero Maps { 
Business and Industry” at @ rece 
meeting, Mr. Swanson emphasized thy 
benefits to be derived by business 
civic groups and local government bodi« 
from adequate maps of their communi 
ties, and discussed the equipment and 
techniques required for accurate mapping 
He holds patents on the Aerostereograph 
and the Autoratiograph, mechanically 
controlled optical instruments especially 
designed to produce composite aerial 
photographic maps for city and regional 
planning purposes. 


TENNESSEE VALLEY 


PROPOSED REVISIONS OF the Chatts 
nooga zoning ordinance were covered 
R. S. Lillard, engineer-secretary of 
Hamilton County Planning Commissic: 
at a recent meeting of the Chattanooga 
Sub-Section. The extended discuss: 
following his talk included the alls 
subject of off-street parking 

The Tennessee Valley Section 
established its Muscle Shoals Sub-Sectwo 
at a recent organizational meeting 
Sheffield, Ala. Officers of the grou; 
Jack R. Rountree, president, and Ver 
P. Crockett, secretary-treasurer 


TOLEDO 
DISTRIBUT! 


HISTORY, FILTRATION, 
and other aspects of Toledo's Lake Er 
water system were discussed at a recen! 
Section dinner meeting by George ' 
Dorp, commissioner of water for 
city. Mr. Van Dorp presented mteres 
ing comparisons between Toledo's ¥ 
rate and other commodities. The > 
tion will sponsor the April issue of / 
Technical Topics. 

TRI-CITY 

VARIOUS PHASES OF structural 
construction were described 
Singleton, chief engineer of the Am n 
Institute of Steel 


ciety activi. 






















































Construction, - 
York City, at a joint dinner meeting 
the Tri-City section of the ASMI 













at the Rock Island Arsenal. Mr. >" 
ton'’s talk covered the newer type 
fireproofing media (such as vermict 
rigid and semirigid joints, lightwets 
floors, and an analysis of buricimg ©” 
and specification requiremen' 

e Tt 





meeting set an all-time attends 
since the formation of the Sect 
with an attendance of 151 
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\YR-TRAP in concrete makes it more dur- 
able, increases its plasticity and minimizes 
segregation and bleeding. Ayr-Trap can be 
added at batching plants or on the job and 
is used in concrete for roads, exposed struc- 
tures, dams, bridges and in cement mortars. 

Ayr-Trap improves scaling resistance, 


eal 
chloride salt resistance and protects con- 


crete against its most common failures. 


A.C. HORN COMPANY, INC. 


SUBSIDIARY OF 


Indispensable for concrete roads, airport. 
runways and rigid specification work 


Ayr-Trap permits a reduction in, the 
water cement ratio. Small deviations un- 
der field conditions do not alter its benefits. 
Ayr-Trap is stable —does not deteriorate. 


Used in liquid form as follows: — 


Use 3 liquid ozs. per cubic yard of 5 or 
6 bag mix—1 pint per 5 cubic yds. 6 bag 
mix. Write for further detailed technical 


literature and for quotations. 


10th STREET & 44th AVENUE + LONG ISLAND CITY 1, N.Y. 


HOUSTON «+ CHICAGO 


CHEMICAL 
CORPORATION 
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manufacturers of materials for building maintenance and construction 




















DESPITI CHARACTERISTIC SEASONAI 
drops in some phases of construction, all 
new construction activity for the first two 
months of 1949 amounted to $2.4 billion, 
Ll percent above the total for the corre 
sponding period of 1948, according toa re 
cent Department of Commerce Industry 
Report Private construction, totaling 
$1,863 million, constituted more than 
three-quarters of the total dollar volume 
put in place and was 4 percent above that 
for the first two months of 1948. New 
public construction totaled $544 million 
during the first two months of 1949, 43 
percent above the figure for the corre- 


sponding period a year ago 


Che value of new construction put in 
place in February totaled $1,146 million, 
i seasonal decline of 9 percent from Jan 
uary, but 14 percent above the figure for 
February 1948 Privately financed new 
construction, accounting for three-quarters 
of the February total, was valued at $889 
Public construction for the month 
was valued at $257 million, a decrease of 


million 


nearly 11 percent from January 


Some 46,000 new permanent non-farm 
housing units were put under construction 
in February, according to preliminary esti 
mates of the Bureau of Labor Statistics 
With 50,000 units reported as having been 
tarted in January, new housing is now 
ibout 6,000 units behind the first two 
months of last year This drop the Bu 
reau attributes in part to the extremely 
severe winter in some sections of the coun 
According to the 
Bureau, however, most sections of the 
country and a majority of the larger cities 
show recent increases in the number of 


try early in the year 


home-building permits issued—usually a 





Rise in Construction Activity in First Two Months of 
1949 Reported 


sign of increased new home-building 
ictivity 

Construction costs in January dipped 

very slightly (0.1 of 1 percent) below the 
December level, according to the Depart 
ment of Commerce Composite Index of 
Construction Costs. Despite this decline 
the fourth successive minor drop from a 
September high of 217.2), average con- 
struction costs in January were 5.6 percent 
ibove those in January 1948. 

Countering this dip in January con 
struction costs, average wholesale prices of 
construction materials showed an increase 
of slightly less than 0.1 of 1 percent during 
the month, according to indexes compiled 
by the Bureau of Labor Statistics. This 
rise halted a three-month downward move 
ment in the Bureau's Index of Wholesale 
Prices of Construction Materials—a down 
trend roughly paralleling the recent dip in 
construction cost levels. 

On an over-all basis, building materials 
production in January dropped 12 percent 
below December levels, a sharper decline 
than the normal seasonal drop usually en 
countered between these two months. The 
January Index reading of 117.3 (1939 
monthly average—100) was the lowest 
since March 1946. Production gains re 
corded for wire nails, concrete reinforcing 
bars, range boilers, and gypsum lath were 
offset by the decreases recorded in the 
month’s production totals for such major 
items as lumber, brick, cement, and for 
most wall, roof, plumbing, and heating 
materials 

Construction bids are dropping faster 
than the drop in costs would warrant be 
cause of a considerable drop in contingencies 
and intangible construction costs not re 
flected by cost indexes. 


President's Highway Safety Conference Called by Truman 


[oO ASSESS THE accomplishments of the 
Action Program, initiated at the 1946 
President's Highway Safety Conference and 
to devise further applications of the program 
will be the principal objectives of the Second 
Highway Safety Conference, to be held in 
Washington, D.C., June 1-3 

In calling the conference, President Tru 
tan said Even though this year’s con 
tinued progress indicates we have reached an 
ill-time low death rate, we must face the 
fact that not all has been done that can be 
lone and that the Action Program has not 
use in many of our states and 


cities. It points to a need for another full 
scale conference as recommended by the 
Committee on Conference Reports.” 
Though 1948 marks the second successive 
year in which traffic deaths dropped below 
the figures for the previous years, the con 
ference committee in a meeting prospectus 
warns against complacency. For example, 
it states that “‘traffic fatalities for October 
1948 exceeded those of October 1947 by 8 
percent. State fatality rates in 1948 ranged 
from less than 3 to almost 12 per hundred 
million vehicle miles of travel In the cities 
ind towns the rate varied from less than 3 
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to almost 20 fatalities per 10.000 recs 
vehicles.” er BAO) regiatere 

The committee points out that, whi 
fewer persons were killed in cities in jax 
than in 1947, 6 percent more Persons wer 
killed in rural areas. There is much ad 
tional evidence, the committee states 
substantiate the theory that efforts of the 
1949 conference must be centered upor 
drive to reduce traffic-death frequency in 
small cities and rural areas.” Serious + 
is the fact that as many children, teen ager 
and young adults were killed in traffic 
dents last year as in the year before 
entire reduction in motor-vehicle dea: 
occurring among persons 25 years of age « 
over. 

By request of the President, Maj 
Philip B. Fleming, M. ASCE, Federal Work 
Administrator, is again serving as gene: 
chairman of the conference. Chain 
named to head each of the subcommit: 
charge of arrangements are Roy W. Cr 
ASCE Director, General Aspects; H 
Hilts, Assoc. M. ASCE, The Highw 
B. B. Bachman, The Vehicle; and Harr 
Neal, Operation. 

Further information on the confer 
may be obtained by writing to the Pr 
dent’s Highway Safety Conference, F 
Works Building, Washington 25, D.C 
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Steel Output in First 
Quarter Sets New Recor 


THE GREATEST PRODUCTION of raw 
in history was achieved by the industr 
the first quarter of the year, according ' 
recent release of the American [rot 
Steel Institute. At the same time, U 
stitute said, the output for Marc! 
greater than for any previous month 
record first-quarter yield of 24,050,1* 
of steel exceeded by more than 2,(0) 
tons the output for the first quarter 
and by 506,972 tons productiot 
fourth quarter of 1948, the previous 
period. This first-quarter output 
the total production of raw steel 1 
successive months to more than “ 
tons, an achievement never before 
in a like period 

For the first time in any 
period, steel-making furnaces we! 
ated at over 100 percent 
capacity in the first quarter, with 
mated average of 101.5 percet 

The record March productiot 
tons exceeded the output o! 
peak month of January by 
200,000 tons, and the March 19 
780,000 tons. During the n 
naces were operated at 102 
capacity, the highest percen'! 
pacity for any month 
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T ge illustrated book is especially written for the machine operator 
ire rope constantly on his job. And its handy size 


r pocket, ready for instant reference. It’s yours for the asking! 


JonesS& LAuG 


ine 


/ A WIRE ROPE HANDBOOK J 
FOR THE MAN ON THE JOB! 


Ws new... W's different... It’s easy to understand 
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SEND FOR YOUR COPY NOW! 


Jones & Laughlin Steel Corporation 
453 Jones & Laughlin Building 
Pittsburgh 19, Penna. 

434" x 714” Gentlemen 
Please send me a free copy of yout 
new handbook “‘Wire Rope is a 
Machine.”’ 


Name 


Company 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES « STRUCTURAL SHAPES * HOT AND COLD 
ROLLED STRIP AND SHEETS »* TUBULAR, WIRE AND TIN MILI 
PRODUCTS « “‘PRECISIONBILT’’ WIRE ROPE * COAL CHEMICALS 
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Steel Erection Starts for U.N. Secretariat Building 





FIRST COLUMNS ARE RAISED in start of steel construction for 42-story Secretariat Building, 
first unit in United Nations permanent headquarters oa East River in mid-town Manhattan. 
In view at left, workmen steady 24-ft 16-ton steel column, which is being lowered into posi- 
tion on sunken concrete piers reaching to bedrock. Right-hand photo shows column fol- 


lowing erection by stiffleg derrick 


Some of largest wind-bracing connections ever de- 


veloped will be required to fortify steel framework because of narrowness of building (72 
ft wide and 287 ft long). More than 13,000 tons of steel will be used in building. Framework 
is scheduled for completion by September, and building ready for occupancy by late 1950 


Anti-Pollution Action Taken 
by Ohio Water Commission 


[AKING ITS FIRST ACTION to establish sew 
ige-treatment requirements on interstate 
waters, the newly created Ohio River Valley 
Water Sanitation Commission has mad 
recommendations for substantially com 
plete removal of settleable solids and 65 per 
cent reduction of biochemical oxygen de 

ind” in organic wastes discharged into th 
Cincinnati Pool during periods of low flow 
rhe pool, a 22-mile stretch of the Ohio 
River between navigation dams 36 and 37, 
receives waste from Cincinnati and several 
northern Kentucky communities and, also, 
erves as a source of water supply for thes« 
cities 

Despite the fact that these recommenda 
tions are higher than the minimum of 45 pet 


cent removal of total suspended solids 


about 35 percent b.o.d. reduction) stipu 
lated m the eight-state compact under 
which the commission functions, municipal 
otheials have expressed themselves Ls 
unanimously in favor of the requirements 
his, the Commission states, ts an indica 
tion of growing public sentiment itn favor ol 
tream-pollution abatement in the area 
Chairman of the committee that dete 
ined the standards was B. A. Poole, M 


ASCE, technical secretary of the Indiana 
Stream Pollution Control Board Other 
member were | \ Dugan, M ASCE, 


aiector, Division of Sant’ary I ngMmecring 


Kentucky Department of Health | H 


Waring, M. ASCE, chief engineer, Divi 


sion of Sanitary Engineering, Ohio De 
partment of Health; John H. Wiseman, 
Ohio River Division of the Army Corps of 
Engineers; and M. LeBosquet, Jr., senior 
sanitary engineer for the U.S. Public 
Health Service 
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Fog Dispeller Tested 
at Los Angeles Airport 


SUCCESSFUL COMPLETION OF first tests of 
the $842,000 thermal fog-dispersal system 
being installed at the Los Angeles Airport 
was recently announced by Col. Clarence 
M. Young, general manager of the city’s 
Department of Airports, and James E. 
Read, acting regional administrator of the 
Civil Aeronautics Administration. Termed 
the ‘Fido System,” the device consists of 
jet-atomizer nozzles paralleling both sides 
of the runway for 4,000 ft and then fanning 
out for 2,000 ft into the approach zone 
Each burner protrudes 14 in. above the 
ground and shoots flames from 9 to 10 ft 
into the air The intense heat generated 
raises the saturation point of the atmosphere 
to absorb water vapor and dispel fog 

The principle of Fido operation, developed 
by the British during the war, is credited 
with safely landing 2,486 aircraft in dense 
fog. It was further developed in 1944 by 
the U.S. Navy in Alaska and in recent ex 
periments at Landing Aids Experiment 
Station, Arcata, Calif., jointly supported by 
the CAA, the Air Force, and Navy 








U. S. Engineers Authorized 
to Make Alaskan Survey 


A COMPREHENSIVE SURV! 
of Alaska has been authorized by th, Chi 
of Engineers and will be carri d out by + 
Alaska and Seattle distri under 
vision of the North Pacific Division 
ing to a recent announcement } 
Theron D. Weaver, division engineer 
signed to accomplish in Alaska wha: + 
been done by the Corps of Engineer 
various river basins of the United Stas 
projected survey will cover the entire ; 
tory, resulting in a coordinated plan for 
velopment of its water resources 

Completion of the report may + 
several years, because of the inaccessi , 


f the territory 


of many areas and climatic restriction 
work, Colonel Weaver stated. Stud 
be undertaken progressively by suba; 
with each study complete in itself but for 
ing a coordinated part of the survey for 
entire region. Such areas as Fair 
Anchorage, and Juneau, which beca: 
rapidly increasing population and pos 
industrial expansion have problems warr 
ing early study, will be surveyed first 

Pointing out that since the beginning 
the war the Corps of Engineers has 
out an extensive program of military 
struction in Alaska, Colonel Weaver 
that more than $100,000,000 has b 
pended since June 1946 for improved 
ground facilities at Fort Richardsor 
Anchorage and at Ladd and Eielso: 
near Fairbanks. A new dock and yw 
houses have been built at Whittier, a ' 
nal of the Alaska Railroad. The f 
‘Canol”’ pipeline, constructed by the ( 
of Engineers during the war, is still oper 
by the Corps for the purpose of suppl) 
diesel oil to the Fairbanks area by 
Skagway-Whitehorse 

Although Alaska covers an area of 5S 
sq. miles—larger than Oregon, Washing 
Idaho, Montana, Wyoming and Utah 
bined—it has a population of less tha: 
000. However, growth of the regio 
been greatly accelerated since the war 
both civil and military development, ‘ 
Weaver said 
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India to Have Large 
New Power Project 


A CONTRACT FOR the design and 
ment of a 110,000-kva hydroelectr 
project on the Sutlej River 
Punjab province of India has 
by the Indian government to 
house Electric International ‘ 
largest development undertaken st 
new Indian government was 
project will consist of two 
wheel turbine-generator install 
nated Nangal I and Nangal 
ipart Each installation wil iV 
33,500-hp turbines, operating ! 
head of water and using mort 

About three years will be 
manufacturing the equipment, ang 
I apparatus scheduled for shy 
years. Cost of the equipm 
ipproximately $9,000,000 
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roject 


I, his Mechanic Exercises or the 
Doctrine of Handy-works published 
in 1678, Joseph Maxon recom- 
mended this mix: “Take 2 a Pound 
of Old Cheshire-Cheese, put to it 
about a Pint of Cows-Milk, let it 
stand all Night, the next Morning, 
get the Whites of 12 or 14 Eggs, 
then take “2 a Pound of the best 
Unslackt or Quick Lime that you can 
get, then sift it through a fine Hair 
Sieve into a Bole of Wood, to which 
put the Cheese and Milk, then add 
the Whites of Eggs’’. 
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RICHMOND SNAP-TYS 
$7.15 per 100 ties for all wall sizes 
up to and including 18” walls, 
standard lumber. 


Most useful and most widely used 
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There’s a better way of making cement today .. . and a 
better way of building the forms today’s concrete goes into 
... the “Richmond Way”. Here’s how the “Richmond Way” 
will work for you: 


@ WE SELL A PRODUCT... a versatile line 
of form-tying devices, engineered to do 
any concrete job . . . and we LOAN you 
the working parts to install ‘em with! 


@ WE GIVE A SERVICE . . . comprehensive 
blueprints, estimates and instructions pre- 
pared specially for your project . . . 


We're sure we can save days and dollars on your job... 
and our facts and figures are yours for the asking! 


ahi imel, Biles! lel. /s) 
-»» AND BE SURE IT’S RICHMOND! 


“Kich mond 


—) SCREW ANCHOR CO., INC. 


2: Ae Wo 








URERS or ENGINRERED TYING DEVICES, ANCHORAGES anv ACCESSORIES ror CONCRETE CONSTRUCTION 
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Highway Protection Held 
Vital at Planning Conference 


I LY DO roadside businesses detract 
from the appearance of our highways and 
give disgraceful looking approaches to most 
of our citt they aiso have a depressing ef 
iccident haz 
ards, Joseph Barnett, M. ASCE, chief of th 


Urban Road Division of the Public Roads 


fect on tratix ind imecrease 


Admini tration, told t he recent National 
Citizen 


ning, held at Oklahoma City 


Conference on Community Plan 


Phe protection of arterial highways and 
ivoidance of obsolescence are best accom 
plished by authority to control access,"’ Mr 
Barnett stated { rging idequate tate leg 
islation for zoning, roadside use, and set 
backs, he pointed out that state highway 
departments would then need to acquiré 
initially only sufficient width of property to 
construct highway Later, when widen 
ing becomes necessary,” he said, ‘‘the de 
partments would be able to acquire addi 
tional width from private owners with assur 
ance that the cost will increase in relation to 


ind not be prohibitive becaus« 


land value 
of extensive busine construction along 
the original highway 

In another lk iding talk, pre ented at the 
four-day conference, Maj. Gen. Philip B 
Fleming, M. ASCI Federal Works Ad 


ministrator, urged the planning of a re 





erve shelf of state and local public works 
private construction should falter 
An adequate reserve 


im case 
in the months ahead.’ 
of projects, planned and ready, cannot be 
produced as the need arises, he warned 

Maj. Gen. U.S. Grant III, M. ASCE, 
president of the American Planning and 
VCivk Association, which conducted the 
conference, emphasized the fact that “plan 
ning means profits, progress and public 
benefits Other sponsoring organizations 
were the Oklahoma City Planning Commis 
ion, the Oklahoma City Citizens’ Planning 
Association, the Oklahoma Planning and 
Board, and the Chamber of Com 


Resources 
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Army Sets $55,000,000 for 
New York District in 1949 


EXPENDITURE OF $55,000,000 for con 
struction of veterans’ hospitals and improve 
nent of harbors and waterways in the New 
York District of the Corps of Engineers in 
1949, has been announced in a recent re 
lease from Col. W. W. Wanamaker, M 
ASCE, district engineer. Colonel Wana 
maker, stated that this is a substantial in 
crease over the 1948 appropriation of $42, 
000,000 for the New York District. 

Channel dredging and harbor improve 





ment will constitute an in 



































PROGRESS IS BEING MADE in the restora 
tion of Greek tr ansport and harbor facilities 
by the American Mission for Aid to Greece 
und the Army Corps of Engineers, aided 
by private contractors, has been reported 
by Knute A. Johnston, Army engineer, who 
erved for a year as chief inspector on the 
work 


Among completed facilitic ure l 


several 
includ 
O-rniile roadway from Athens to 
Piraeus Harbor 


hundred miles of paved highway 
ing a 
Corinth, drydocks in th 
ind at Piraeus, and the breakwater and 
dock it Salonika Accor ling to Mr Tohns 


ASOPOS BRIDGE ON MACEDONIAN RAILROAD (photo, right), demolished by guerillas 


Destroyed Greek Facilities Restored by American Engineers 


ton, the Nazis wrecked about half of the 
railroad system as they retreated —bridges, 
tracks and imnstallations—and destroyed 
most of the rolling stock New track has 
been laid on a new roadbed, he said, and 
new shop equipment installed. The speedy 
restoration to service of the 6,400-ft-long 
Corinth Canal, described in the April issuc 
page 64), by the Army Corps of Engi 
neers and the New York contracting firm of 
Steers-Grove, was one of the major under 
takings his project also involved recon 
struction of two bridges-—-one for highway 


ind one for railroad traffic 


during war in Greece, has since been reconstructed by American Mission to Greece and 
Corps of Engineers, under direction of Col. D. W. Griffith and supervision of late R. A. Rad- 


ford, M. ASCE, and Knute A. Johnston 


Reconstruction of Gorgopotamos Bridge (lower 
view) destroyed in guerilla warfare, was handled by Steers-Grove, New York contractors 
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ant | 
the work, since the New York Dist (oncre 
supervises 700 miles of te rways " 
present, Weehawken Chan the Hud «an | 
River is being deepened by remoyal of Unie 
by suction dredge at the r f 6. Buy venice 
per 70-min operation 114 
The five veterans’ hospit under iol 
struction in the New York District i Miss 
the $22,400,000 Franklin Delano Reo tates 
Hospital, which will provide 1,984 Cis 
ind the $18,000,000 Albany Hospit ‘ 
i 1S 
Member Represents United ‘ 
States at Cairo Congres , 
T. W. Mermet, Assoc. M. ASC} 
appointed by the State Department ¢ " 
resent the government at the recent & i 
International Technical Congress in ( st 
Egypt Mr. Mermel is assistant . 
Commissioner of Reclamation, statio ; 
Washington, D.C f 
Rational utilization of industria! \ 
materials throughout the world wa 
over-all theme of the congress. Wate: 
its use in the Middle East came in for 
cussion Three engineers from the 
States delivered papers during the 
conference 
Driven 
Completion of plans for an irrigati St Geo 






tem that will supply water to all the fa 
land from Athens through Salonika 
Macedonia has also been reported by ! 
Johnston, who says that constructior 
system will go ahead under the provis 
of the European Recovery Program 
projects planned or under way, he 
include the establishment of complet: 































pital facilities in Athens under th 

Public Health Service, and the shipme -_ 

farm equipment and livestock, tor A te 

wartime losses, through the cooperat Dri 

the U.S. Department of Agricultur , 
tota 
a! 
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Driven Core Composite Pile 


sy, George Ferry Terminal, New York 

. City. T high capacity pile can be 
to depths of more than 50 ft. and 

ads. 


<ceptionally heavy 10% 
The H-Beam core is driven 
“\1ed shell to prac- 
ban8 in. H-Beam 


eal. On this JO 
shell. 


a 16 in. diameter 





nside 
A test id of 216 tons on a single 
Driven-Core Composite Pile, with an 8 
{ wide-flange beam, showed 4 a' ty rows LOA 
V2 in. and a : hee 
erty go ONS 


ss than 


ment of le 
emoved, to 6 


with load fT in. 


1d was 80 tons. 


BUTTON ¢ 
OTTOM PIL 
es + 
RESSED CO COMPOSITE 
N PILES * 
sommpanens — ° DRILLED oo onan PILES + CA 
ON TEST PROGRAMS -IN CAISSONS * PRE-D ISSON PILES * PRO 
* SOIL BORINGS * ie an AND I ae PILES 
AND H-BEA TION 
M PILES 


WESTER 
N FOUNDATION CORPORATION 


308 v 
’. Washin 
gton § i 
t., Chicago 6, Ill. . 2 Park 
ark Avenue, N 
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Hydraulics Experts Meet at Waterways Experiment Station 





Parallel Bay Crossing 
Approved by California 


IMMEDIATI INSTRUCTION OF a second 


San Francisco Bay crossing paralleling the 
isting San Francisco—Oakland Bay Bridge, 
ind construction of a southern crossing as 
oon a financing 1 possible, have been 
inanimously approved by the five-man Cali 
forni loll Bridge Authority, which has 
tudying the problem for the past three 
yeal One of the major engineering prob 
lems involved in the project will be sinking 
the piers through water, mud, and muck to 
edt k, in plac is much as 240 ft below 
the water surface 


; 
ccasol 


Authority to give priority to the parallel span 


influencing the decision of th 


clude the fact that it will afford greatet 
relief to the present bridge, be cheaper to 
build and maintain, and that earlier compk 
tion (probably by 1954) will be possiblk 
Since traffic will be one way on each of the 
parallel bridge . the projected parallel span 

ilso expected to afford greater safety 

Articles on the proposed bay crossing 
were published in the August 1948 issue of 
Civit ENGINERRING (page 504) and on page 
23 of the January 1949 issue 


Annual Award to Be Given 


for Advances in Concrete 


ESTABLISHMENT OF AN annual cash award 
ft So00 for otable contribution to the 
iv ’ ~ remforced concrete con 
ructi I be innounced by the Con 
rete Reinforcing Steel Institute Con 


} 


tributions may be in the field of research, 


lesign, or construction, the first award to 


it the 25th anniversary meeting of 
White Sulphur 
July 14-16 The 
will be invited to 
st of the Institut 
wishing to submit material for 
onsideration should communicate 
Harry Delzell, secretary to the Award Com 
mittee, Concrete Reinforcing Steel Institute, 
8 South Dearborn Street, Chicago 3, Ill 


be mack 
the Institute at 
W. Va., 


iw ird 


Springs, 
recipient of the 
ittend the 
meeting as gue 

Engineers 
with 
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CORPS OF ENGINEERS C 
TIDAL HYDRAULICS hold 


MMITTEE ox 
two-day co; 
ference at Waterways Experiment Station » 


Vicksburg. Shown in front row let i 
right, are Richard O. Eaton, M ASC? 
South Pacific Division, Oakland Cals 
Oscar Rosenzweig and Clarence F. Wicks 
Assoc. M. ASCE (committee chairma: 
Philadelphia District; and Joseph B, Tita, 
Jr., M. ASCE, recorder, Waterways Exper 
ment Station. In back row are: Marti: ! 
Mason, Assoc. M. ASCE, Beach Eros. 
Board, Washington, D.C.; Berkeley Blac) 
man, South Atlantic Division, Atlanta G, 
James R. Johnston, North Atlantic Divisic: 
New York, N.Y.; and Ralph F. Rhode 
M. ASCE, Savannah District, Savannah 6, 
Activities of committee include not cal 
tidal hydraulics, but related processes co: 
tributing directly to channel shoaling 





States Exhaust Federal 
Funds for Road Building 


ALL oF the federal-aid funds 
1944 postwar Federal 


VIRTUALLY 
provided under the 
Aid Act have been expended on new roads, 


iccording to Col. E. R. Needles, M. ASCE, 
president of the American Road Builders’ 
Association In a recent ARBA release, 


Colonel Needles stated that, out of a total 
suthorization of $1,500,000,000, the 
$1,425,394,287 


highway 


sum ol 
has been expended for new 
construction completed or in the 
process of rhis 
said, ‘indicates that the states have matched 
the federal funds, 
Chey 


completion figure,’ he 


is require d under the act 


have done so in the face of higher 


ind shortages of materials and labor 


costs 


because of the tremendous demand for 
roads. 

‘The trend for highway constructio: 
continued upward," he pointed out 
awards during the 1948 fiscal year amor 
to $1,058,927,000 as compared to $817,742 
OOO awards by the state highway 
ments in the preceding year. Necessi 
better highways will probably kee; 
struction activity at a high level for t 
few years.” 

Colonel Needles estimated 
take $60,000,000,000 


years to get our highways in shape t 


that 


ind tror 
present and future traffic demand 
eral aid must be authorized at th 
$1,000,000, 000 annually to meet this 


mate,” he said 





Capacity of World’s Largest Shovel Increased 





INSTALLATION OF NEW 45-CU YD MARION DIPPER on Marion 5561] shovel, ownes ® 


Hanna Coal Co., increases capacity of shovel 5 cu yd in joint experiment in Ohio ¢ 


stripping fields to determine ‘economic ultimate’ of modified armor plate stee! im Pp" 


shovel dipper design and construction. Successful outcome of experiment will 
capacity, equivalent of average size dump-truck load, to each one-min diggi= 


Marion shovel 
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“We're the Sludge Blanket Particles in the Permutit 
Y, Precipitator that save 40% on chemicals, 75% in time!” 


The Permutit™ Precipitator offers you a new and tion assures a thorough mixing of water and chemicals. 
more efficient means of removing impurities from In the filter zone, the sludge blanket is kept fresh and 

ir water! It does this by precipitation, adsorption, active at all times. A photoelectric blow-off control 
settling, and upward filtration. It requires less time, assures a proper removal of sludge for varying flow 
less chemicals, and up to 50% less space than any pre- and dosage rates. The sludge blanket level thus re- 
vious design of reaction and settling tank! mains constant. 

[he Precipitator’s unique sludge blanket is the For full information concerning this precipitator, 
chief reason for its amazing efficiency. Positive agita- write to The Permutit Company, Dept. CE-5, 330 


West 42nd Street, New York 18, N. Y, or to the 
Permutit Company of Canada, Ltd., Montreal. 


* * * 


See These Benefits: LENGTHENED 

FILTER RUNS © LOW TURBIDITY © SHORT 

DETENTION TIME © ADAPTABLE TO 
VARIABLE FLOW RATES 





=| Permutit 
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VATER CONDITIONING HEADQUARTERS FOR 35 YEARS 
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Construction Projects Announced by U.S.B.R. tangent to a straight capri iude fenc 































































+} 
post, to which a goat is tet 1 on th rg 
WoORK IN PROSPECT on several Western and 13 miles of 69-kv submarine cable _ side of the fence. Doub! the ler - bot 
ind Pacific Coast construction projects is through Adams Tunnel the rope would increas nny’s “ Ww Sé 
listed under the head of ‘Bid Calls Expected Time Allowed for Completion: Estes Park- area by 400 percent. Hoy long strut 
his Month” in the Bureau of Reclamation’s Marys Lake—300 days; Estes Park- rope?’ 
ldvance Construction Bulletin, dated April 1 Granby—450 days; cable through Adams lead . res 
| Phough the information given is subject to runnel—May 1, 1950 The Joe-Cal ratio was except mall y 
revision, these data will provide an indica COURTLAND CANAL or reached the simple E Cal Kl 
i] tion of the size, nature, and location of pro were Ed. C. Holt, Jr., and \ toria 
1] posed project Missouri River Basin Project, Nebraska (J. S. Kendrick).] 
i, 
Location: Near Superior, Nebr 
TRANSMISSION LINES Work: Construction of earthwork and 
Coloredo-Bie Th Project, Colored structures for about 16 miles of Courtland —— 
oloraco-dig ompson Froject, Volorado Canal, 750 cfs capacity Meetings and Conferences 
Location: From Estes Park Power Plant Excavation for canal 1,194,000 cu yd 
to Granby Pumping Plant near Granby Excavation for structures — 
Colo ind wasteways 97,570 cu yd : =. 
Work: Construction of the Estes Park Concrete 8,040 cu yd Americas Water Works Association. Al 
Mary Lake and Estes Park-Granby Furnishing and placing re meeting: ane Se “ the 69th annud 
8 \ 8 ‘onference of the American Water Work 
Pumping Plant transmission lines Al inforcing steel : 1,189,000 Ib a — = 
ternate specifications are to be issued for Furnishing ind laying 18 Association are scheduled for the Steven 
i) Sad seciles alt exami shalin ciel as to 5A + a ty Sad Hotel in Chicago, IIl., May 30 through Ju 
1 mi in. diameter pre 8 
of steel-tower 115-kv transmission line: cast concrete pipe 3 550 ft 
. = + miles of — = 69 ord eran rurnseuing ane peneing Central States Sewage Works Associs — 
nil of ste el tower louble-cireuit line timber in structures . . 100 Mbm tion, Headquarters for the annual per 
with |15-kv and 69-kv circuits, 1 mile of | Time Allowed for Comple- oe vention of the Central States Sewage Work in 7 
l15-kv steel-tower double-circuit line, tion: 75) days Association will be the Hotel Sher long 
Chicago, Il., on June 17 and 18 
Fourth Hydraulics Conference. A In one 
posium on “Engineering Hydraulics during 
dt = Medv/(P — W; 2 published later in book form, will highlig 
the program for the Fourth Hydr cently 
ind integration leads to Conference at Iowa City, June termir 
Wie + gl —P log (1 — Wv/P \ sponsored by the Iowa Institute of Hydr coupli 








' ; lic Research. Inquiries should be addr 
‘Acceleration continues until » is the tothe lowa Institute of Hydraulic Resear 





for te 















velocity at time ¢,; power is then shut off State University of Iowa, Iowa City Pipe ¢ 
and deceleration is expressed by » = g(T — See March issue, page 63 factor 
‘) until the weight reaches height H at total i 
time 7. Power required by alternative Instrument Society of America. norma 
operations can be expressed by WH = technical sessions are planned for the spring 

Pt, = '/-PT, so that T = 24, and » = gt, meeting of the Instrument Society 







Substituting and letting g7? = 2Hu, where America, to be held at the Royal York 
Hotel, Toronto, Canada, May 12 and |} 





u is a dimensionless parameter, we find 

















R. Robinson Rowe, M. ASCE gtr tae ln “eur , Michigan Safety Conference. A saicty 
conference and traffic engineering school 
where the subject of traffic engineering 
the Engineers Club, because of the row over | see fundamentals will be treated from the ~~ 
reapportionment rhe east-side delegates '00} 400 tical approach, feature the program of the 
? Michigan Safety Conference, to take pla 









It DIDN'T LOOK as if Professor Neare 
would get up to bat at the May meeting of 









vegt=- Eiog (1-- 4 
= 5 | 
- v=!2.7 







had proposed dividing the 19 precincts into 






















7 = ; <-Cadi . ; etroit, Mich 
wards, both sides wanted the odd ward, ’ H=297 | v+gt=gT 7 = the or Cadillac Hotel, Detro 
ind the west-side delegates were hollering 50 H | 200 iay 19-20. 
| ™ - “s . “ “at Se aree | | Society for Experimental Stress Analysis. 
| _ ro hoe $ uninhibited ; hr o 100 Techniques of stress measurement will 
umph gave him the floor Our problem, | ‘ , . f the & 
: . > -eting of the. 
he continued, ‘‘is to revise a registration ex o> \ 2 aT 4 5 6 7° discussed at the spring Meeting bes 
| ciety for Experimental Stress Analysts 





vw 


the Hotel Statler, Detroit, Mich., on 4 





mination question asking for the power re 






FIG. 1. Motion at Constant Power Against 




































quired to raise one ton 495 ft in a certair ‘ 
tine If we set the time carefully, the Gravity Sana =, port 
| power required for standing start and finish The Society of Naval Architects an¢ life 
will be double that for running start and This can be solved by series or cut-try. Marine Engineers. Technical sess Trans 
| finish. Cal, I don’t see Joe Kerr, so Finding u = 1.5936, and substituting H = inspection trips, and social events mate: 
joe flunked that exam and he's hor 195 and g = 32.197, I computed 7sec for the scheduled for the spring meeting © 
| ais “es re “y - pena ; - ned Cal time 7 which should have been specified.” Society of Naval Architects - : Certai 
Klater Maybe I can make a mistake for “That’s a very convenient value of g, Engineers at the Palace Hot , 
1 | wm. J stegnns tanding start under constant ©) | can add a general expression for (5 Francisco, Calif., May 12 and more s 
| POWES, CES CHEEY CQuswes & if the running-start power is specified as = 
| | Wh 4+ » Mv? ! kP, where k < 1, then Third Annual Florida Highway iS 
| ’ Inder the sponsor 
| | a Wee & power in ft-Ib/sec, : elapsed Ml — 5 Pickin vee » © pry ne Ses of t! 5 
| Casa — u weight in Ib, A height which has a simple series solution when u is ing and Industrial Experiment > 
| mo a W/g, and velocity large the University of Florida, the | 1A 
| 1 fps. Differentiating with respect to #: “Appropriate for May is a kind of ‘fifth Florida Highway Conference w = 
We + Modv/dt 2 degree.’ A circular silo 20 ft in diameter is Gainesville, Fla., May 9-11 
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resistance to corrosion has been sub- 

‘umerous Transite installations. Some 

e shes been exposed to highly aggressive soils, 

ind acid, for many years. Many are 

s replacements under conditions so de- 

the useful life of the pipe materials 
ed had been seriously curtailed. 


Transite Pipe was installed in this Texas city ten years ago to replace 
enother pipe material that had been destroyed by soil corrosion 
n 7 yeors. The Transite mains are still on the job today with a 





SI long useful life ahead of them. 
In one such installation, a Transite main installed 
juring 1932 in an extremely corrosive soil was re- 
cently made the subject of careful study to de- 


termine its condition. Sections of the pipe, including 
uplings, were dug up and shipped to the factory 


Res for test. There was no evidence of deterioration. 
ty Pipe and couplings readily withstood the original 

factory pressure test, equivalent to four times the 
4 normal working pressure of the line. 


y | 
A s 
g x 
gir 
ike p 
Analysis 
t will 
Like thousands ef other communities, this West Virginia city 
-. — ransite Pipe because it promised assurance of maximum 
CIS aie ~ ®. Today, after 14 years of service, the first installation of 
ransite has already fulfilled this promise by outlasting the pipe 
materio! previously used. 
\ eF . . . ° . 
es of industrial service provide an even 
re se proving ground”’ for the life expectancy 
ay 


r details about Transite Pressure Pipe, write Johns-Manville, Box 290, New York 16, N. » - 
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of pipe materials, and here, too, Transite Pipe has 
demonstrated exceptional corrosion resistance. Coal 
mine service is a typical example. Here acid mine 
waters are frequently so corrosive that they have 
destroyed ordinary pipe materials in a matter of a 
few months or years. Yet Transite Pipe has handled 
these same waters under working pressure up to 
150 lbs. for periods from 10 to 15 years with little, 
if any, indication of deterioration. 





Corrosive soil conditions were so severe at this location in a 
prominent New England city that the life of the pipe material 
formerly used was only |5 years. Transite Pipe, put in as a re- 
placement in 1934, continues to give the same efficient, depend- 
able service as the day it was installed. 


To evaluate the ability of pipe materials to with- 
stand soil corrosion, the National Bureau of Stand- 
ards has conducted an extensive series of field tests. 
These studies are based on examination of hundreds 
of pipe samples periodically removed from severely 
corrosive soils. In these and similar tests, Transite 
Pipe has consistently demonstrated its superior re- 





Transite's ability to provide long-term, dependable service is well 
illustrated by its performance in coal mines, where it consistently 
outlasts other pipe materials in carrying corrosive mine drainage 
waters. The 36” Transite line shown above has been conveying 
acid mine waters for |5 years. 


sistance to soil corrosion, confirming the long life 
expectancy which this asbestos-cement pipe has evi- 
denced in thousands of water works installations. 


JOHNS MANVILLE 
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Positions Announced 





Community 


Redevelopment Agency of 
the City of Los Angeles. Applicat 


for 


Ans ( ty Re \ 
\ May 
ey of 
\y y rt 
\ ! y “ 
' ‘ 
we f 
y Ap 
‘ - ‘ 
As \ Bo sie | \ I 
\ ( | 
Milwaukee City Service Commission 
oft Bridg ! Pu 
Beginning ry $7,200 





Massachusetts Ir 


g | k at the 


t Lechnology have beet 


y D I Killia Ir., president of 
I first pro t undertaks 

the Institut $20,000,000 development 
the new laboratory will provide 


ive tacilities for research in the be 


vior of liquid nd gas Phe cost of the 
tes t ore than S500 
| \ ARI BEI ) | for } 
eV Annual Illinoi Conter 0 
Surveying | Mapping, att University of 
ill May 27 a be Sponsoring 
t h epart t rf vil 
I ve ty of Illinos 
I te tf | } ology ‘ 
Liv King er S vy 
ty 
‘ | | BESCO) 
\ l \ ty 
\ ‘ 
rf | ESCO) 
ty t t 1 
‘ ] Hig \ 
Pur 
\ \ rpr ft tl 
\ y st Higt vy Co 
I \ ig? t y 
~ I ‘ I o 


ivancing to SS_100) 


Applicants 
graduate or registered engineers 
l\0 years of responsible structural engi 


rience, preferably in bridge 


onstructior Maximum age 50 
Appointee will obtain permanent civil serv 


become a member of a sound 


\ R ting vill be based 

the tr ng, experience, and exhibits of 
icant No other written examination 

\ City Service Commission, City Hall 


for detailed announce 


experience question 


U.S. Civil Service Commission. Positions 


Cartographic Aid and Cartographer in 


W ngton, D.¢ 1 in mobile field units 
ing im various parts of the country 

lave been announced by the Civil Service 
Commission. Salaries for cartographic aids 
range from $2,152 to $3,727 a vear and, for 
rtogr ipher from $4,479 to $7,432 a vear 


Further information and application forms 
y be obtained from the Commission in 


Washington, Civil Service regional offices 


| state llocation to the university 
from $50,000 to $150,000 In addition, the 
Commission has been authorized to pay to 
1e university ‘‘for engineering and econom« 
nvestigatior tunds available to the stat 
under federal aid, making it possible for the 
Commission to spend as much as $300,000 
for highway research at Purdue Phe proj 
ct is operated by the Engineering Experi 
ition under the immediate direction 
of Prof. R. B. Wiley, M. ASCE, head of the 
School of Civil Engineering and Engineering 


Mechanics, and Prof. K. B. Woods, M 


ASCE issociate director 


nent St 


Tests for Aeronautical Construction Made in New York 
University Laboratory 





May 


PION 


changes that may occur 


concret 


University of Michigan by 


Egypti 
for his 
method 


their accuracy in record 


contrac 


lock, M 


ing, wh 
ot elec t 


has bee 


change ; | p to now, } said 
been tmnpossibk 


ind dis 


throug! 


LEHIGH UNIVERSITY HAS annour 


two D 


Westinghouse Fellowship, and th 


(,owen 


idditional 


will be 
LO50) 
S 1 ") 


Iree tu 


offerings listed, the holder 


time to 


ther information and applicatio 


ivailab 
Direct 
Bethlel 


enter t 
Kentuc 


necring 





EER RESEARCH : 
IMeNsiong 


ide Teinforeed 
ertaken at th 
\la BF atin, as 
t the universieg 
ad Perfected : 

Strain Bags 
‘hout affecting 


K €Xpansion 


e be ams 1s being 


in engineer working 
doctorate, who 
of burying elect 


concrete beams 


tion According t Robert H nt 

ASCE, professor of civil engines 
o is directing the work, Previous us 
ric Straim gages i nerete reg 
n limited to the recording of surfer 


teh 
i 


to determine the ~ 
tribution of the changes that 


5 


wut the entire ma of concret 


uPont Company Fellowshi 
Hood Fellowship, together 
scholarships and fi 
ivailable for the academic y 
The st 


$1 800 1. in most « 
to Sl, ind, in mo : be wide 


iwards range in y 


ition In the case of ft} ; ; 
pods an 


work ior an idy inct | gT Dr. and h 


le from Dean Wray H. ¢ kes the 
x of Admissions, Lehigh U;: n wind 
1em, Pa : 

Dey are ¢ 
ENCOURAGE COLLEGE st Sto 
he highway engineering 


| 
: qcama 
ky Department of Highways 


ducting a cooperative program ¥ loshes 
Ur sit : olleg 
liversity of Kentucky C lleg ndard 
Under this plan, 18 Stu 
Employees will be select ipods a 


neering 
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pods, Or 


NEW 200,000-L3 
TESTING MACHIM 
recently installed # 
aeronautical depatt 
ment of New Yor 
University College @ 
Engineering, is us 
in research tests & 
volving “‘sandwict! 
type of constructs 
In photograph, grit 
uate student arrange 
wires connected ® 
strain gages on lary 
cylinder in tesa 
machine, which wd 
be stressed gradualy 
to buckling pe 
Sponsored by U 
of Naval Resear 


project has for its & 
jective levelopmes 
of design formua 
which will appy * 
type of structure ™ 
sisting two nee 
faces separated * 
low-den plas 
core. 
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lime Dsiong) 


Teinforeey 
ke Tl at th 


WIDE FRAMED TRIPODS 
MAXIMUM STABILITY 


be wide framed leg construction of these new K&E 
Bpods and the wide, all-metal hinges joining the 
sand head result in great torsional stability. This 
akes the instrument much steadier—less vibration 
n windy weather. Legs are straight grained maple. 
bey are easy to plant firmly, because of their long 
‘| Stoodite” tipped shoes and large spurs—the 
daman can get his foot on, even with boots or 
loshes. The head fits all instruments with the 
inch by 8 threads. K&E Wide Framed 


ipods are made in stiff leg and extension styles. 


ndard 3 


k your K&E Dealer or Branch to show you these 
pods, or write to Keuffel & Esser Co., Hoboken, N. J. 


York 





















0, 000-LE 
MACHINE 
stalled i 
al depart 
New Yor 
College d 
g, is ust 
n tests & 
sandwich 
nstructos 
aph, gree 
it arrange 
nected ® 
s on lary 
n testy 
yhich wl 
gradually 
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TRACING PAPER 
WILL NOT DETERIORATE WITH TIME 


ALBANENE’ 


ALBANENE Tracing Paper is made from a 100% 
pure rag base. Its fine printing transparency is due, 
not to oils that leak and “bleed,” but to a synthetic 
transparentizer that K&E developed specially for 
this purpose. Prints made today from drawings made 
on ALBANENE years ago, prove conclusively that 
ALBANENE does not turn 

brittle nor lose its trans- 


parency with time. 


Ask your K&E Distrib- 


~! 
utor or any K&E ly 3* \= 
2... 
Re 


Branch for a sample 


or write to Keuffel 


. . 4, 
& Esser Co., ond 4, “Php “On 
. We, ny 
Hoboken, N. J. Sig, Vhaly 
leg, . “le, 
*Trade Mark ® "2 > 
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by competitive examination from the 


districts in the state for en 
College of 
ilternate three 
work with three years of em 
ployment in the field, office, or laboratory 
vork of the Highway Department, with 
iv at regular rates At the end of the six 
riod, they will be qualified to receive 


ine highway 
Engineering 
years of regu 


ollment in the 
Students will 


idem 


year ] 
| 
I 


t he degree ot bachelor of science in civil 


Further information may be 
»btaied from any district engineer in the 
Department or the College of 


University of Kentucky 


ngimeering 


Highway 
Engineering at the 
Lexington 29, Ky 





NEWS OF 
gineexs. 


Louis R. Douglass, assistant director of 
the Bureau of Reclamation, Region III, 
Boulder City, Nev., recently returned from 
i two-month tour of duty in Japan as an ad 
viser to General MacArthur's headquarters 
staff on irrigation developments now under 
wayinthat country. His recommendations 
tor wrigation improvements are given in a 
report to the Supreme Commander for the 
Allied Powers 


Ralph C. Hansen, since 1945 structural 
engineer for the engineering department of 
Glass Co., at 
loledo, Ohio, has been transferred to the 


the Libbey-Owens-Ford 
gla packaging and handling division at 
Rosstord Mr 
ipacity of engineer of that division study 


Hansen will serve in the 


ing packaging and handling methods 


Sylvan C. Martin, previously executive 
Works 


has been ip 


issistant, Federation of Sewage 
Associations, Champaign, IIL, 
pointed senior sanitary engineer to head the 
Great Lakes Branch Basin office of the 


Division of Water Pollution Control at Chi 


igo, Ill Chis ofhies is being ere ited to co 
ordinate the federal water pollution control 
vctiviti with state, interstate, and local 
igencies as provided in the recently enacted 


Water Pollution Control Act 


William H. 


Livision of the 


Mills, chief of the 
Civil 


Airport 


Acronautics Admini 


tration at Atlanta, Ga., has been ippoimnted 
listrict engineer in charge of the newly 
tablished office of the Asphalt Institut« 
He will be located at Atlanta, Ga 


Morse, vic« 
Indianapolis 


president und 
Water Co 
promoted to execu 
He will 


vice-president and manager 


Howard S. 

inager of the 
ie Oy has been 
tive vice-president of that utility 
be succeeded as 
vy Alfred O. Norris, former vice-president 
ind general manager of Birmingham (Ala 
Water Works Co Mr. Morse served the 


Society as Director from 1935-1937 


Charles Wright, until recently construc 
with the Tennessee Valley 
Authority, has become associated with the 
Midland Construction Co., of Chicago, Ill 


tion engineer 
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Clarkson H. Oglesby, acting assistant pro- 
fessor, department of civil engineering at 
Stanford University, was promoted to the 
rank of associate professor at the beginning 
of the academic year in September. 


Royden E. Reed has been forced by ill 
ness to resign from the position of division 
budget administrator and division assistant 
treasurer of Consolidated Vultee Aircraft 
Corp., Fort Worth, Tex. Mr. Reed plans to 
return to his home in Manchester, N.H 


C. O. Schofield is now engineer-in-charge 
of the Wichita-Valley Center Flood Control 
Project, Wichita, Kans. He will represent 
the City of Wichita and Sedgwick County 

Kansas) on work to be done by the Tulsa, 
Okla., District of the Corps of Engineers 


Thomas Smithson, formerly consulting 
and designing engineer with U. Ernest 
Nelson, Portland, Ore., consultant, an 
nounces the establishment of a consulting 
office for the practice of civil and sanitary 
engineering under his own name at Cedar 
Hills, Beaverton, Ore 


Harvey R. Wilke recently joined the staff 
of the Purdue University School of Civil 
Engineering and Engineering Mechanics as 
issociate professor of sanitary engineering. 
In addition to his teaching assignments, he 
will direct research projects in the field of 
water treatment and participate in extension 
work in the State of Indiana. For the past 
three years, Mr. Wilke has been an engineer 
in the Missouri State Division of Health. 


George M. Slaughter has been appointed 
instructor of hydraulic engineering at the 
Louisiana State University, where he will 
teach courses in fluid mechanics and hy 
drology. Mr. Slaughter has been with the 
U.S. Geological Survey in Ohio and with the 
Hydraulic Laboratory of the Tennesse 
Valley Authority at Norris, Tenn 


Edward W. Benes is now with the Di 
vision of Architecture, Division of High 
ways, Sacramento, Calif. Mr. Benes previ 
ously maintained a private practice at Brig 
ham City, Utah 


Alvin M. Fromherz, New Orleans, La., 
consultant, announces that Frank C. From- 
herz and Thomas A. Fromherz are now asso 
ciated with him for the practice of civil, 
sanitary, and structural engineering, under 
the firm name of Fromherz Engineers. 


Sol Pincus, New York City consultant, 
has gone to Geneva, Switzerland, where he 
will set up a Section on Environmental Sani 
tation for the World Health Organization 
During the first World Health Assembly 
held last summer, environmental sanitation 
was made one of the six top priority pro 
grams of the World Health Organization for 
1949. Appointed deputy commissioner, 
New York City Department of Health, in 
1935, Mr. Pincus directed sanitary engineer 
ing and food control activities until 1947, 
when he returned to his private practice that 
has been interrupted by municipal service 


J. O. Colvard, Jr., civil engineer, an 
nounces the establishment of a concern to 
engineering and architecture at 
, with John W. Thomas, archi 

rimberlake, Tr., 


practice 
Decatur, Ala 
tect, ind I. \ 


is associates 
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Re We Rodgers, who « npleted ap 
ment for the Bridge Dep tment in B 
Calif., for the California State Divise 
Highways, on the Monterey 
head, is now located at S \cTamento with 
Bridge Maintenance Section. 

H. H. Tarzian, formerly 
neering associate with the Brid ge . 
ment of the California Division of “ 
has left for the Philippines, where he 
employed for about three years by the 
Roads Administration on bridge projects 

Roy L. Klema, formerly a partner in 
civil engineering firm of Walsh and Ki 
of Los Angeles, Calif., has opened a eo 
ing office at Kanakee, Il! 

William H. Nalder has been ano 
chief designing engineer, U.S. Bureay 
Reclamation, Denver, Colo. Mr. 
has been with the Bureau for abou 
years—recently as assistant chief design 
engineer. He is the first to hold the 
of chief designing engineer since the ret 
ment of John L. Savage, Hon. M. ASCE 
1945 

T. H. Evans has resigned as director off 
School of Civil Engineering at Georgia 
stitute of Tech 
ogy, to accept f 
position of dean 
engineering at 
rado A.& M.C 
Colonel Evans 
four years in & 
Army during the x 
ond World War, a 
prior to the war © 
associate professor 
civil engineering 
the University 
Virginia. Atpre 
he is president of t 
Georgia Local Section, and a meniber 
the ECPD accrediting committee on eg 
neering schools for the Southeastern Reg 

Leo H. Corning, since 1935 assistant m 
iger of the Portland Cement Associat 
Structural and Railways Bureau, Chie 
Ill., has been appointed manager of & 
Bureau, succeeding the late Arthur J. Boa 


who was manager for 16 years 


R. A. Rait, with the Humble Oil anc! 





T. H. Evans 


ing Co., of Houston, Tex., has bee Richmon 
moted to division civil engineer of the sew! xed a lar 
created Gas Construction Divs d bhecan 
Houston . ber sup 

R. H. Stalnaker has retired from te» rvice Are 
of principal equipment engineer of Mrs “wet 
fornia Division of Highways, >acres ak 
where he has been in charge of the : ty, an 
ment Department from the time of tts mp fail 
ization in 1921. He will be succeed rton el 
Earl E. Sorenson, former equipme® PR) 
neer of the Division of Highways 4! © oxial 
mento , ~ , 

Howard H. Sturdy, general mans th ota 
the Contracting Division ol he \ ess 
Corp., Pittsburgh, Pa., has been 0 
of the new Dravo directors. Stim 
field engineer with the organizave! 
Mr. Sturdy was appointed ht 
position in 1947 

Ivan C. Ethington is now 
mentman with the Chicago, Burling' 
Quincy Railroad at Chillicothe, M 

Continued on pa 
6 36 
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How to EXPAND a Water System 


|, Virginia, recently an has been installed in which the ination of the need for installing 
I rea west of the citv. pumps are started when the pressure new transmission mains 
sponsible for the drops to a predetermined figure Two 1,000,000-gal. Horton tanks 
a new “Fourth They operate until they have de have been erected at Richmond 
\ In order to prevent livered to the tanks a predetermined Both are of the radial-cone type —a 
e in other parts of quantity of water, regardless of design which ts used in large capacity 
recaution aesleet pressure. The tanks then serve the tanks (500,000 to 2,500,000 gals 
preci on agains 
two 1,000,000-gal system until low pressure again to prevent excessive ranges In head 
. starts the pumps Some of the Ask our nearest office for details 
anks were In . . 
advantages of this control method and estimating figures 
area to supple are (a) maximum pumping efficiency thove: One of the two 1.000.000 
nping equipment with lower power costs, (b) freedom Horton radial-cone bottom tanks inst: 
r pressure to locate the tanks where the *\ will if fraampeen d This one i ft. 60 
control system work most effectively, and (c) elim nand has a 35-ft. rang head 


CHIC AG O BRIDGE & IRON C OMPANY 


i Bldg tro Z | | B ly Ph 1d } 652 | oo \y rot Bid 
N hin th St hai , “aan Abr Bide Salt Lake tvl. . 1509-1st Security Bank Bldg 

d Devonshire St Houston 2 2128 National Standard Bldg San Francisco | 84.22 Battery St. Bld 
19 McCormick Bldg Los Ang 14. . 1556 General Petroleum Bldg Seattle 4H Bld 
2 Gulldhall Bldg New York ¢ 395.165 Broadw Bldg | 647 Hunt Bids 


Plents in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA 
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co nie rom page &6 
Oliver J. Todd h returned to China to 
erve the Joint Rural Reconstruction Con 
mission engineer ind member of the 
Econom Looper 
tion Admunistratio 
for Chin Mr. Todd 


formerly spent about 


20) years in engineet 
ing work in Chin 
where he issisted 
vith surveys of th 
Grand Canal I 
046-1947 he was ad 
viser on the UNRRA 

iy 4 Yellow River Cor 
ervancy Mr. Todd 
Oliver J. Todd ha 
cles to Crvit ENG! 

YEERING on flood control and other project 

in China 





contributed arti 


Markham E. Salsbury, Los Angeles, 
Calif., engineer, is temporary chairman of 
the newly created California Legislative 
Council of Professional Engineers, and J. G. 
White, Structural Engineers Association of 
Northern California delegate, is temporary 
treasurer Formed as a central organiza 
tion, the Council will represent all branches 
of the engineering profession in California on 
legislative matters 


Jack Y. Long, Oakland, Calif., consultant, 
is president of the East Bay Structural Engi 
neers Society of San Francisco 


Henry M. Paynter, of Dover, Mass., in 
tructor of civil engineering at Massa 
chusetts Institute of Technology, has been 
iwarded second prize in the Jumior Essay 


Contest conducted by the Engineering So 


cities of New England for his treatment of 
this year’s topic, ‘“The Obligations of the 
Engineer toa Free Society A graduate of 
M.1.1 he is now a doctoral candidate in 
hydrauli gineering 


Robert W. Millard, city engineer of Ely, 
Vev » 5 44 president of t he Eastern 


Nevad ( pter of the Society of Pro 


Henry M. Mason, general superintendent, 


f the Ross B. Hammond Co., Portland 
() I h hee of tre rer for tl 
’ 
" y gt 


Elmer K. Timby, professor of civil engi 
wering t Princeton University, was re 

ntly 1a member of the newly formed 
Building Re rch Advisory Board of the 
National Research Council, established to 
orrel id encourage research in the 


building field and to make results of these 


tudi vailablk Professor Timby 1s a 


member of the executive committee of the 


ASCE Construction Division 


John S. Moore, engineer with the Bureau 
f Reclamation at Boise, Idaho, has been ap 
pointed Minidoka 
Project in Southeastern Idaho. In 1931, 
Mr. Moore Yakima 
Federal Reclamation Project in eastern 
Washington, and had charge of operation 


uperintendent of the 
superintended the 
ind maintenance for the entire Bureau when 
the unit was moved from Denver to Wash 


ington, D.C., during the years of the second 
World War 
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ASCE members elected to offices of the 
tay Counties Civil Engineers and Land 
Surveyors Association include: James E. 
Waite, San Francisco engineer, as president ; 
ind Ralph E. Cotter, Jr., consultant of Oak 


land, Calif., as a director 


Melvin L. Enger, professor of hydraulics 
ind dean of the University of Illinois’ Col 
lege of Engineering, will retire in September 
He will be succeeded by William L. Everitt. 


Walter T. Brooks recently resigned as 
chief engineer of the Department of High 
ways and Public Works of Tennessee to 

tablish a branch office in Knoxville, Tenn., 
for the Chicago engineering and architec 
tural firm of H. W. Lochner & Co 


Harry E. Squire, until lately assistant 
engineer with the California Board of State 
Harbor Commissioners, San Francisco, has 
been made chief engineer. 


Abel Wolman, professor of sanitary engi 
neering at Johns Hopkins University, has 
iccepted the appointment of lecturer and re 
search consultant in sanitary engineering 


D. B. Gumensky, chief designing engineer 
of the National Hydroelectric Engineering 
Bureau in China, has returned to the United 
States and opened a consulting office in Los 
Angeles, Calif. He will specialize in the 
fields of hydraulic and structural engineer 
ing 


Carl Shriver, recently retired from the 
Corps of Engineers after serving for 28 
years, is now associated with the Alabama 
State Planning Board, Montgomery, Ala 
Colonel Shriver will help the Board in its 
investigation of water resources 


W. E. Jones, formerly design engineer of 
the lowa State Highway Commission, Ames, 
lowa, has become assistant to the chief engi 
neer of the Commission 


Herman V. Yank announces that he is 
opening an engineering office at Fresno, 
Calif., where he will specialize in the struc 
tural and civil engineering field He was 
previously employed by the San Francisco 


onsulting firm of A. W. Earl 


Kenneth B. Anderson has been named 
chief deputy engineer of Franklin County, 
Ohio, with headquarters at Columbus. For 

pproximately eight years, Mr. Anderson 
has been city engineer of Pontiac, Mich 


James G. Dickson, formerly field engi 
neer, Texas State Highway Department, 
San Antonio, has opened a consulting engi 
neering office at Freeport, Tex 


Raymond A. Hill, former Director, has 
been commended by the Los Angeles Sec 
tion for his “unselfish and untiring volun- 
teer efforts’’ while supervising rescue opera 
tions to recover 3-year-old Kathy Fiscus, 
of San Marino, Calif., who fell 100 ft into 
an abandoned well and was found dead 


William L. Zeigler, of the Dallas firm of 
Zeigler, Houseman & Associates, was elected 
vice-president of the Dallas Chapter of the 
lexas Society of Professional Engineers for 
this year Named to the Board of Directors 
ire ASCE members: R. Trent Campbell, of 
the Mosher Steel Co., and O. H. Koch, of 
Koch & Fowler 
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Ralph Whitley Berry | M. 28) tone 
engineer and map editor for the Us 
logical Survey, Washington, DC ; 
cently at the age of 69. His heme 
Kensington, Md. Mr Berry had bees 
the Geological Survey since his grad 
from Vanderbilt University in 190) » 
for a year with the Isthmian Canal ‘ 
sion in Panama, a period of service j 
ae Corps of Engineers during W, 
and four years in private engineering 
surveying practice. An expertcartog 
he received an Award of Merit from 
partment of the Interior for Maps 
Pacific islands made for the Army in 
War IT. 


Herbert Henry Brown (M. °32). 
intendent of water works for the Ce 
Milwaukee, Wis., died on January 7, ¢ 
age of 54. Upon his graduation frog 
University of Wisconsin in 1917, Mr 
entered the Army Infantry, serving 
captain for the duration of World WarL 
the engineering employ of the City d 
waukee since 1922, he had held posit 
engineer in charge of the design and 
struction of the city pumping stations 
water purification plant, and had beens 
intendent of water works since 11 
Brown was prominent in the Ama 
Water Works Association, and hed 
lished numerous articles on water eng 
ing subjects. 


Joseph Jay Durfee (Assoc. M. 
Stewart Manor, N-Y., died on March 
the age of 64. Mr. Durfee had been fdé 
gineer and assistant superintendent ong 
struction of the William Street subvg 
New York City, and was engaged on thet 
struction of a water supply system for 
Bay, Md., and a filtration plant fe 
Akron (Ohio) Water Works More rece 
he was chief field engineer for Drydock 
sociates, Philadelphia He was a cig 
gineering graduate of Lafayette Coleg 


Claes Theodore Ekman (Assoc. M | 
director of the Division of Water Reset 
ind Engineering of the Minnesota su 
partment of Conservation, St. Paul, ¢ 
on December 4, 1948, recording to word 
received at Society Headquarters. ™ 
61. A graduate of the University o Ma 
sota College of Engineering, Mr. Ekmat 
extensive experience in engimeering 
architectural design and construct i 
both public and private practice He jot 
the Division staff as chief designing Oo 
in 1936, and had been director for lds c 
at the time of hisdeath. T! Ninth 
Report of the Division (reviewe® 

New Publications” department 
issue) was prepared largely ynder 2 


tion 


John Francis Greathead | Asse 
civil engineer of Vallejo alt 
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MAKE THIS TEST YOURSELF: Reproduce a Turquoise pencil tracing 
by any method you choose. Note that every detail comes out sharp. 
*Electronic graphite (used exclusively in Turquoise) is reduced in 
Eagle’s patented attrition mill to particle sizes of 1/25,000” to de- 


posit knife-edge lines of maximum opacity. 


STRONGER POINTS, SMOOTHER LEAD: You'll find “Chemi-Sealed” 


Turquoise points stronger because of Eagle’s patented super-bonding 
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process . . . the lead smoother because impregnation with rare waxes 


gives every particle of the lead a film of lubricant to glide on. 


FOR FREE SAMPLE, just write us.. 
dealer and the grade you desire. 


* 





““CHEMI-SEALED” sonceo 


TURQUOISE 


DRAWING PENCILS AND LEADS 


naming this magazine, your 


EAGLE PENCIL COMPANY + NEW YORK + LONDON + TORONTO 
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( nitnued frown pa ge SA 


March it the age of 62. A graduate of the 
University of Pennsylvania, Mr. Greathead 
iad been in charge of subway construction 
for the New York Public Service Commis 
ion and the Philadelphia City Transit De 

Beginning in 1922, he was for 
irs with the Bureau of Yards and 


partment 


iny y 
Lock uccessively as field engimeer and 
civil engineer at the Mare Island Navy 


R. Prosper Gustin (Assoc. M. ‘07) of 
Mount Vernon, N. Y., died on December 4, 


4S, according to word recently received at 
Society Headquarters He was 77, and a 
graduate of the University of Michigan 
class of 18905. Beginning in 1907, Mr. Gus 
tin was for number of years with the 


Degnot Contracting Co., of New York 
h 


City rge of various subway construc 
tion project ind of work on the Hudson 
River tubs His engineering work wa 


lone largely in the metropolitan area 


John Jacob Heilman (M. '22) chief engi 
eer, A. B. Rote & Co., Lancaster, Pa., died 
m March ] Mr. Heilman, who was 70, 
had been with A. B. Rote & Co. as chief 
engineer in charge of design and detail of 
tructural steel work since 1925. His earlier 
positions were with the Lancaster Struc 
tural and Foundry Work, the Bethlehem 
Steel Co ind the Cambria Steel Co He 
had degrees from Muhlenberg College and 
the University of Pennsylvania 


Moses Josiah Guyton ( M. '25) postmaster 
4 Dublin, Ga., died in a hospital there on 
Before be 
oming postmaster in 1934, Mr. Guyton was 


january 30, at the age of 68 


for many vears city engineer of Dublin In 
the latter capacity, he was responsible for 
many of the city’s public construction and 
improvement projects, and for maintenance 
its public utilities. He was an alumnus of 
Emory College, class of 1902 


Samuel Henry McCrory (M. ‘15) an 
iuthority on drainage and flood control, 
died recently at his home in Washington, 
D.¢ He was 69 An official in the Dx 
partment of Agriculture from 1906 until his 
retirement in 1946 
Mr. MeCrory organ 
ized the department's 
Bureau of Agricul 


tural Engineering 
During World War I, 
he was given the 


special assignment of 
passing on drainage 
projects for which 
bonds had been IS 





sued, and in the re 
cent war was ine harge 


Samuel H. McCrory 


of hemp production 
in the United States 

1038S Mr. MeCrory was awarded the John 
Deere Gold Medal of the American Society 


f Agrecultu Engineers for outstanding 
chieve nt After his retirement in 1946 
Mr. MeCrory went to Iraq and Iran on 
United Nations flood-control project, and 
ilso 1 ad i flood-control study for the 
Egyptian government 

90 


J. Quincy Barlow, Long 
on ASCE Rolls, Is Dead 


J. Quincy BaRLow, retired San Francisco 
consultant and second oldest ASCE member 
in point of Society affiliation, died in Berke 
ley, Calif., on March 19. Mr. Barlow, who 
was 87, joined the Society as a Junior in 1886 
ind had been a full member since 1888 

An alumnus of 
Worcester Polytech 
nic Institute, class of 
ISS2, he recently re 
ceived the honorary 
degree of doctor of 
engineering from the 
institute From his 
graduation until 1923 
Mr. Barlow was en 
gaged in railroad engi 
neering. During this 
long period he held 

] Quincy Barlow such positions as 
chief engineer of the 
Western Maryland Railroad; chief of 
maintenance of the Southern Pacific Rail 
road System; and regional engineer for the 
U.S. Railroad Administration, Pacific and 
Southwestern regions 
Beginning in 1923, Mr. Barlow was for 





many vears engineering consultant and chief 
engineer of the Utah Construction Co., 
builders of large dams, tunnels, railroads, 
ind canals 


> 


Harry Lewis Haehl (M. '18) consulting 
engineer of San Francisco, died on January 
29, at the age of 72. A graduate of Stanford 
University, Mr. Haehl gained early experi 
ence as assistant engineer for the Bay Cities 
Water Co. and as first assistant engineer in 
charge of field and office investigations for 
construction of the Sierra water supply for 
San Francisco. As a member of the firm of 
Durvea, Haehl & Gilman from 1907 to 1920, 
Mr. Haehl was engaged on the design and 
construction of numerous West Coast water 
supply and irrigation projects. Later he 
maintained his own practice, specializing in 
irrigation, reclamation, and water supply 
probl ms 


W. Scott Johnson (M. '33) director of the 
Section of Environmental Sanitation, Di 
vision of Health of Missouri, died suddenly 
it his home in Jefferson City, Mo., on March 
13. He was 52. Mr. Johnson held degrees 
from the University of Kansas and Harvard 
University. He had been on the Missouri 
State Board of Health since 1923, and was 
recently honored for his achievements during 
25 years of public health engineering in 
Missouri. He was a past-president of the 
Engineering Section of the American Public 
Health Association and a former chairman of 
the Conference of State Sanitary Engineers, 
ind the author of articles in the publications 
of the American Water Works Association 
ind the American Public Health Associa 


tion 


Balie Peyton Legare (M. ')7) retired engi 
neer of North Hollywood, Calif., died at his 
home there on March 3, at the age of 64. A 
graduate of Hobart College in 1888, Mr 
Legare spent his early career in street rail 
way construction in New York and Phila 
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delphia, and as chief « 
tion of the London uw: 





S'NCET ON concn, 
erground Cail, 


Mr. Legare went to S Francisco eign Ri 
after the April 1906 fire, as chief eng. 

charge of rehabilitation and Constre ~ y 
the Market Street Railway Co, 1. MME Ann 
in November 1941 after 35 years with. 
company. Mr. Legare was a member 4 gry 


Concrete Institute of London and « 
ber and past-president of the Ene; ~ 


Club of San Francisco. “oncrete 


Adriel Raymond McCreary (\\ 
president of Paugh & Brown, Inc 
land, Ohio, died on December DF) 
cording to word recently received 
Headquarters. He was 63, and ul 
of the Case School of Applied Scien 
McCreary had been superintenden: 
struction for the Foundation © 
York City; architect's superintend 
Albert Kahn, Detroit engineer and a 
ind general manager for Harry A 
Cleveland architect. For several y 
ilso headed his own general contractag 
company, with headquarters in Cleve 
and Lakeland, Fla. He had bee 
president of Paugh & Brown sinc 


Raymond Stuart Melvin (Assoc \ Traffic St 
issociate engineer, California Rained , rg 
Commission, San Francisco, died or 
ruary 10. Mr. Melvin, who was | 
been with the California Railroad (¢ 
mission since 1920. Prior to that 
employed on various California irrigate 
projects and, earlier in his career, had tee 
with the Western Pacific Railway y 
Southern Pacific. 

Franklin Dean Stewart ( M. ‘30 
chief engineer of the Ohio State Depart Wa 
of Health, Columbus, Ohio, died there « 
March 10. He was 60. A former lieuter 
colonel in the Army Corps of Engineer 
Stewart had been with the Ohio Healt) 
partment since 1918. Earlier he was ! 


+ 


1948 


it Socws 


gineering assistant to A. E. ku 
Columbus consultant. He was a cn 
neering graduate of Ohio University 
Benjamin Russell Wood ( M. |" 
chief of the engineering division of the \ott 
Pacific Division of the Corps of Eng 
was fatally stricken on March 13, a! - 
train en route to his home in Portlar i 
from Washingt 
C., where he bh 
attending a i Soil Me 
Except for . 
period as he 
own construct 


in San Francisco, “ \ rl 
Wood had & : 

the Corps o! 

neers 





Prior to 
ment to th 

Pacific Divist 

was chief eng 

the Office of the ‘ Housin 
of Engineers, Washington, D.C. A 

in the Corps of Engineers Worle 

he supervised construction ol the f : 

Memorial Stadium in Paris, and ™ 


esi 





B. R. Wood 


war was decorated for his serv 
ing an over-all program of tocs 
construction that facilitated s 
materials, and for reporting on te! 
tation of port and harbor ! 
Philippines 
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eT or = 
round = Reprints of German 
= . y |. W. Edw rds, 
— 1949 Period 
es a rning the catalog, 
r " lescriptions, should 
ne Arbor firm 
0 
he ™ lentions of 
Concrete R ae 
nd column foot 
M.'s Committee on Rein 
i tt ; rch of the American 
oH, 1948 tut ind conducted at 
ved . under the direction 
a M. ASCE havs 
xh hie lourna the 
n¢ ustitute for October and 
m t connection with 
mn inuing research pro 
and volved in the use of 
ry A oncrete construc 
er y be obtained without 
, \. Willson, M. ASCE, r 
4 Iron and Steel In 
, Ay ic, New York 1, N.Y 
x affic St 5 \ study of the weaving 
of motorists has 
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la itrig Veavir ind 
er vw addressed to the 
way y Ira Vale 
C 
I Na Resources. Conservatior ol 
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I g pects of the 
gu eated in Section 
H ennial Report of the 
Conservation 
kK ri inder the direction 
Olson, M. ASCE, and 
Assoc. M. ASCE 
eries cover the state 
game and fish, lands 
e park Inquiries 
the Division of 
Engineering, State 
y rvation, Tt Paul 
S Mechanics vo pamphlets on soil 
ire being distributed 
; Amerlux Steel Products 
Avenue, New York 17, 
‘tling, Produced by 
nd D ny Luxen 
} vj j , 
y Louis Baes, pre 
| International Con 
‘ lechani ind Foundation 
tin Tune 1948 
| y 
- 6 nprovement Sinice 
the evert trains 


ruction industry, are 
lletin issued by the 
ry Information Com 
lucet Council, 815 
~W Washington 5, 
refer to Bulletin No 
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COSTLY ERRORS 


Save Time and Money 



























You'll find 


THE DAVID WHITE 
UNIVERSAL LEVEL-TRANSIT 


IS THE MOST PRACTICAL ALL-AROUND 
CONTRACTOR'S INSTRUMENT YOU'VE EVER HANDLED 


ES, you Il be time and money ahead if you use a David 

White Universal Level Transit in connection with all 
your survey and checking operations — your burlding and 
road construction, It is a low-cost. extremely accurate, amaz 
ingly rugged instrument. It quickly converts from level to 
transit. It's designed to provide maximum strength and pro- 
tection to all parts assuring you constant precision over 


long periods of use, 













Among its many features are: Full 12” telescope with 25 
power coated optics, a patented ball-bearing race, lock and 
release lever system, easy perfect alignment adjustments, 
guarded horizontal circle, vernier accurate to ‘S’ vertical 
diameter, Write today for complete information, 








ar ’ 






price, etc., and the name of our nearest dealer. 





We offer complete, prompt, repair service 
on all makes of instruments — levels, 
transits, theodolites, etc. 








Manufacturers of 
INSTRUMENTS FOR ENGINEERS, 
SURVEYORS AND BUILDERS 
359 West Court St. e Milwaukee 12, Wis. 










1949 91 





































Panel Heating. Gro» 
subject of panel heatin, 
publication of an exr, 
a” on the subject by the A 
a Heating and Ventilating 
bibliography, containin, 








Energy Commission’s Fifth Semiannual Ry, 
port to Congress, entitled Atomic E 
Development, 1947-1948 Copies =o 
sale by the Superintendent of Doc 
Government Printing Office Washi 
25, D.C., at 45 cents each. ~ 


' 
with BALL BEARINGS | ences and, in many cases, brief 
| } critical reviews, is available tonon 
| — the small extra first cost of | of the Society at 50 cents Inquis. 
| m % be addressed to the ASHVE =) vy 
| test samples pays off in cove ce | Avenue, New Bask Se ¢ E, 51 Mad 
If ance of efficiency and durabil- 
' ity of the finished mechanism. ’ Atomic Energy. Important dey 
; | ments in atomic-energy product) hp 
| | ee 2 . | search, and management, during ea 
| tw "ars, are described j 
| | wo years, are described in the Aton 





and scientific research is covered ip the 
Proceedings of the 1948 annual meeting ¢ 
the Engineering College Research Couna 
of the American Society for Engineery 
| Education, held in Austin, Tex. in Jom 
In addition to 13 papers by prominent om: 
neering and scientific educators, the Ps 
ceedings contains a report of ECRC » 
with TRACING CLOTH lhe 3 a for the year ending July 1, 19 
opies are available at $1 each from & 
The small extra first cost of Arkwright | ECRC, Office of the Chairman, Sue 

University of lowa, Iowa City, Iowa 





| Research. A wide range of enginesny 














Tracing Cloth, over that of tracing 


paper, repays many times over in the Building Codes. Provision for the w 
efficiency and durability of valuable of all new materials and types of constrx 
4 tion that meet minimum safety standark f 
rawings. are set forth in a 304-page Uniform Buildin 
Through continued research and development plus Code. This edition of the uniform cot 


incorporates the result of three years’ stu’y 
of the 1946 edition by municipal offica 
in 500 cities of the United States, Canada 


skilled manufacturing processes, Arkwright Tracing 
Cloths meet every requirement of exacting drafts- 








manship. You'll find no pinholes, stains or other Aiecien aaa eaten 
, Pag oy p ‘ ‘ Alaska, and Hawaii. The publicatin 
imperfections to detract rom drawing quality — which sells in paper binding fer $2.25 ai 
nor smudging or feathering after repeated erasures. | in cloth for $3.75, may be obtained from th 
Most of all, you'll have highly transparent, long Uniform Building Code, 124 West Fourt 
lasting usefulness that perishable tracing paper can Street, Los Angeles 13, Calif. Also ava 
never match. able from the same source is a modite 
, , : edition of the parent document, entice 
For every drawing worth keeping for future use — The Uniform Building Code Short For V 
specify permanent Arkwright Tracing Cloth. Send The latter publication, bound in paper : 
now for generous working samples. Sold by leading sells for $1.50. phi 
drawing material dealers everywhere. Arkwright spc 
Finishing Company, Providence, R. I. Parks. Recommendations for the « Fo 
velopment and improvement of parks is 
New York metropolitan area are out cus 
| The Big Six Reasons Why  <— in Metropolitan Park Needs, a recent © tine 
Arkwright Tracing Cloths Excel chure of the New York State Cou : 
1. Erasures re-ink without feathering Parks, issued in cooperation with the \# 
2. Prints are always sharp and clean York City Department of Parks an¢ ™ orc 
Westchester County Park Commis ver 


3. Tracings never discolor or go brittle 


Stale 


-— ohe 
Inquiries should be addressed to th 
Council of Parks, 270 Broadway, \°" 


(4 # 


4. No surface oils, soaps or waxes to dry out Vat 


5. No pinholes or thick threads 


6. Mechanical processing creates permanent 
Water Resources. Inits Seventh 4" 

Report for the year 1948, the Ohio * 

Resources Board details its long-ter™ 


transparency 
tory of the supply and quality of Ohio To 
face and underground waters, W hich ts bes 
conducted in cooperation with the we 
Geological Survey. Inquiri shoul th 


addressed to the Ohio Resources Bo th 


T bo A Cc I N G Cc L ©) T H Ss Columbus, Ohio. C. Vernon Younsi® 


Assoc. M. ASCE, is chief engineer “ 
AMERICA’S STANDARD FOR OVER 25 YEARS | 


| (Continued on page 
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Lanes the first gas range, with its promise of 
a cool kitchen, was exhibited at the Philadel- 
phia Centennial Exposition in 1876, little did its 
sponsor dream of a market of 21,000,000 homes. 
For that is the extraordinary number of residential 
customers now served by gas for cooking, refrigera- 
tion, or home heating. 


Water supply and sanitation also made extra- 
ordinary progress in the half-century since 1899, the 
year our Company was established. Today, 12,000 


To those responsible for 12 

_ supply, gas and sar tat 
elr -ontribution to : er 

the vast fifty a 


Gi 
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water works furnish 85 million people with a de- 
pendable supply of safe, palatable water. Over 
6,000 sewage treatment plants contribute to the 
health of the nation. 

In these three progressive branches of public ser- . 
vice — gas, water supply and sanitation—are custom- 
ers who have been buying pipe from us for 50 years. 
They know that we, also, have made signal progress, 
from decade to decade, in developing and perfecting 
better methods for the production of better pipe. 
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Push-Button Air Traffic 


Control in 15 Years Predicted 


page ol 
itically functioning, electronic de 
brains will 


( ontinnued tron 


Ices ind electron 
iutomatically analyze and handle the 
majority of problems concerning the 
pacing and routing of aircrait 

This completely automatic system 


will provide continuous all-weather 


yeration for all aircraft in the 
Umited States, Mr Kriske believes 
It will assist our national defense by 
enabling air operations at any time 





regardless of weather conditions. For 
the operation of commercial airlines 
without interruptions due to weather, 
the great economic advantages of the 
coming automatic traffic control sys- 


tem are obvious. 


Isaac L. Ledbetter, Jr. 


“Inadequately protected air ter- 
minals are a standing invitation to 
disaster,” Mr. Ledbetter stated in 
his paper. Tall buildings, radio 
towers, trees and poles in areas ad- 
jacent to airfields are a menace not 
only to aircraft, but to the property 


a ee 


Smooth Action and Ruggedness that PAY DIVIDENDS in Any Doorway 


Tn WM 



































KINNEAR 
STEEL 
ROLLING 
DOORS 


You save in at least three ways when you 
equip service openings with Kinnear Steel 
Rolling Doors. First, their smooth, easy, 
coiling upward action gives you full use of 
all surrounding floor and wall space 
Materials of any kind can be stored within 
an inch or two of the doors, inside or out, 
without impeding their operation. They 
open completely out of the way of traffic 
coiling compactly out of wind's reach 











Second, Kinnear's neat, strong curtain of 
interlocking steel slats assures long, depend- 


The KINNEAR Manufacturing Co. 


FACTORIES 
1080-90 Fields Ave., Columbus 16, Ohio 
1742 Yosemite Ave., Sen Francisco 24, Calif 
























Above installation shows how hood of Kinnear Rolling Door can be 
mounted on building exterior where desired. May also be concealed 
above lintel or mounted on inside wall, 


able, low-maintenance service. Upkeep 


costs are negligible. 


Third, the all-metal construction of Kinnear 
Rolling Doors gives you extra protection 
against fire, intruders, wind and storm 
damage, and other hazards. 


Years of actual use in hundreds of buildings 
prove the economy and high efficiency of 
Kinnear Rolling Doors. Motor or manual 
control. Easily installed in old or new 
buildings. Any size. Write for details 
today! 


ROLLING DOORS 
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itself. Believing that these hazara 
can be greatly reduced by pro. 
planning implemented with a 
ordinances and enforcement he ha 
gathered the “working data of m,. 
major zoning requirements 0, “ 
ommendations that can influen, 
an airport.” 7 

The standards reviewed im 
Civil Air Regulations, Part 60 C; 
Air Regulations, Part 46; Model s)~. 
Airport Zoning Act; Model Aire 
Zoning Ordinances; a Proposed T, 
nical Standard Order; Regulation: 
the Administrator, Part 625: ap 
Army-Navy-Civil Uniform Regu, 
ments for Lighting Obstruct; 
Mr. Ledbetter said that progress 
removed the airport from the ca 
gory of a limited open area, cheap) 
paved runways and miscellan 
buildings and _ hangars. Airpor 
have developed into efficient indy: 
trial plants where operations are »; 
cise, timed, and of a mass product 
nature. 

“Practically all structural 
neering works affect the aviatior 
dustry in two ways. The first is 
structures which fall within the 
gory of hazard-creating obstructio: 
This type of structure is the one t 
the engineer will have immediat 
sponsibility for in notifying the 
tion public,’’ Mr. Ledbetter stat 
“The second type, which m 
classified as ‘non-hazardous, 
only the aviation public, by chang 
the outlines of congested are 
creation of prominent landn 
where none existed before, at 
changing or obliteration of ex 
prominent landmarks. 

“The protection of aerial 
proaches is one problem which ca 
effectively planned on an engineer 
basis, but which cannot be car 
out except with legal implement 
which has received careful plan 
and been coordinated with the « 
neering of the airport 


Gerald Pickett and Gordon K. Ray 


The authors, Gerald Ruickett 
Gordon K. Ray, Assoc. M. Ads 
developed “influence charts for 
purpose of obtaining theoretical 
flections and moments of pave! 
slabs under load. Points at the s 
edge, points near the slab edg' 
points far from any slab edg: 
considered. Both the assut 
a subgrade modulus as org" 
posed by Westergaard, an 
sumption of a deep elasti 
sidered by Westergaard a! 
are treated. The charts 
upon the theoretical equ 
Westergaard and of Hogg 


) = 
Lil' 


they 


The authors presented solution 


to the basic equations of “p78 
) of 


gaard and Hogg in the for 


fiuence 
theoret 


caused 
they St 
to follo 
imprint 
parent 
on the 
suppor 
jrawin 
a posit! 
tion of 
point f 
t , 
3; Co 


covere 


Struc 









ly 





rs. In obtaining the 
eflections and moments 
ads on pavement slabs, 





fluence 
theoret 


aaretel hat it is only necessary 
+n folk ee steps: “(1) Draw the 
onan e tire or tires on trans- 
arent oaper to a scale that depends 
» the properties of the slab and its 
supporting subgrade. (2) Place the 
irawing the appropriate chart in 
‘osition that depends on the loca- 
f the load with respect to the 
at for which values are desired. 
Ce the blocks of the chart 
vered the diagram.” 


ce charts were pre- 
clude both moments 
for four different as 
points of load as 


slab—liquid sub 


rol s] ib 

slab liquid subgrade 

the radius of relative 
edge of the slab 


solid subgrade 


no effort was made to 
mpare the different as 

f subgrade conditions—a 
solid (the assumption of 

semidense liquid (the 

{f Westergaard when the 

term 1s not used The 
ry purpose is to extend 
Westergaard and of 
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Structural Engineers Feature 


Better Design Methods 


nued from page 4? 
practically with the 
{ the steel regardless of the 
Chis paper will ap 
rly issue of PROCEEDINGS 


Keith T. Fowler 


igh the use of the neutral 
cept or column analogy, Mr 


leveloped what he terms 
ethod of determining the 
equations tor curved 

ed members rhe equa 
ed are valid for any de 
‘tation confined to one 
the only load restriction 
d must he in the plane 
Che analysis is in 

lor three types of 
ntinuous arches, air 
ind industrial build 


rail 
7h 


the application 
is dependent on the 
ngineer to solve multi 
us equations Con 
iracy 1s required if large 
uations are involved 
per 1s scheduled for 
PROCEEDINGS 
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VIBER SAVES TIME AND COST 
IN CONCRETE CONSTRUCTION 


TESTS of NEW DESIGNS and DEVELOPMENT 
in VIBER EQUIPMENT PROVE INCREASED 
EFFICIENCY at LOWER 


MAINTENANCE COSTS 





PX-6 EXTERNAL VIBRATOR 
EXTREMELY EFFECTIVE IN 
MANUFACTURE OF CONCRETE 
PRODUCTS and HANDLING 
OF DRY MATERIALS 


The proper balance of amplitude 
and speed over a wide range pro- 
duces marked improvement in the 
manufacture of concrete pipe and 
greatly increases the life of the 
forms. Many placement problems 
have been solved by this new 
vibrator. 








VIBER RUBBER-TIPPED 
VIBRATORS REDUCE 
FORM DAMAGE 


Damage to expensive form lining 
materials necessitating frequent 
form replacement was the reason 
for development of Rubber Tipped 


Vibrators. Severe tests on many 
large concrete jobs proved costly 
grinding due to damaged forms 
was greatly reduced. Another ad- 
vantage of Viber’s Rubber Tipped 
Vibrators is replaceable tip. Sim- 
ply unscrew worn part and install 
new tip. 

REVERSIBLE FEATURE PRAC- 


TICALLY DOUBLES THE LIFE 
OF CASINGS 


Standard 6, 12 and 21 foot inter- 
changeable Viber. casings are re- 
versible. Reversing is easily ac- 





complished by unscrewing adapter 
and attaching it to the other end, 
All cores are reversible. Viber 
casings are covered with durable, 
live, tire quality rubber. 

For further taformation or descriptive 
literature on Viber equipment, please 
write Dept. 18. 


V | B E R C 0 M P A N Y e Concrete Vibrators Since 1931 


726 South Flower Street 


1949 


Burbank, California 
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NEW YORK 
8 W. 40th ST. 








Men Available 


Civu. ENGINEER Jun. ASCE 31 married 
M.S. from Michigan University; 5 years’ experi 
ence $ as chief engineer in irrigation projects 


mstruction Well qualified for executive posi 
tion reliable Speaks Spanish, his mother 
language knowledge of Portugese and French 
Rock-drill tools manufacturing experience Em 
ployed in South America at present C.479 


ASCE 


engineer 


ENGINEER Jun 
tered professional 
plant engineering; design chemical process 
equipment, tablet presses, welded steel plate 
construction, ceramic equipment; desires position 
as assistant chief engineer, chief draftsman, or 
salesman in Philadelphia area C-480 


ASME 44: regis 
Production and 


STRUCTURAL ENGINEER M. ASCE; college 
graduate, registered professional engineer 25 
years’ experience in design and estimate of build- 
ing subways, water and sewage treatment 
works, and heavy foundations Desires position 
in New York City or northern New Jersey 
Available also on retainer fee basis C-481 


Civim. ENGINgER Jun. ASCE 24; married; 
ompleting work on M.S. in C.E at Georgia 
rech. in June Interested in work on construc 
tion of design Approximately | year of experi 
ence Willing to locate anywhere that marital 
atus can | maintained. but prefers South of 

uuthwest | or South America -482 


degree in civil engineering; 
trative 
ence; 

and detailing reinforced concrete, general takeoff 
2 years with steel fabricator, sales work 
ing detailing and 
primarily 
routing and 


DETROIT 


This placement service is available to 

members of the Four Founder Societies. 

If placed as a result of these listings, the | 
applicant agrees to pay a fee at rates 
listed by the service. These rates 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the coopera societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


Civm Enoinser; Jun. ASCE; bachelor’s 
master’s in adminis- 
industrial) engineering; 3 years’ experi 


1 year with consulting engineer designing 


estimat 
designing structural steel 
industrial and shop experience 
scheduling Prefers New York 
RS 


MANAGER AND 
graduate civil 


CONSTRUCTION 
ASCE 


ESTIMATOR 
engineer, licensed 


nagineering ing Oveietics 


PERSONNEL SERVI 


CHICAGO 


84 E. RANDOLPH ST. 100 FARNSWORTH AVE. 


several states; 25 years’ experience. handi; 
building contracts of all types and simila: 
structures; excellent estimator ase 
design, coordinator. Prefers Midwest of | 
Available immediately. C-484 - 
Civiy ENGINEER; Jun. ASCE. recent gra, 
ate, September 1948; 28; married: BS . 


negie Institute of Technology 
tion work 


M 






». INC, 


e SAN FRANCISCO 
57 POST ST. 












wants constr 
44 


STRUCTURAL 


or Project ENGINEER: Aue 
ASCE; 47; 


enced in assuming full responsibility for the sty 
tural design and construction of industrial by 


in 
> 


ar 


ordinator 


gs and important heavy engineering strecter rs 


25 years’ experience in New York metropolita: 


ea Supervised design and construction; 
client and job authority rele 


cost minded C.486 


preferably 


wi 


Positions Available 


ENGINEERS 30-40 graduat 
registered professional 
th from 8 to 15 years’ experience 


ASSOCIATE 
engines 
for 4 


sulting engineer whose work covers survey 


ports 
water supplies 


an 


sponsible charge of work 


in 


designs, construction and operation 


d highways, etc. Should be able to tak 
both in the office 
meet clients and carr 


the field Will 


Continued on page 9 


Car 


Experience in Seabees and fie! dw 
gineering department of steel company 


graduate civil engineer capes 


sewage systems, power plants 





Position 
Vacant 


Professor and Chairman 
of Department of Civil 
Engineering, Eastern Uni- 


versity. 


Recognized specialist in 


Sanitary Engineering, 
with Teaching and Ad- 
ministrative Experience 
Preferred. 


Address Box C. E. 180 
CIVIL ENGINEERING 
33 West 39th Street 
New York 18, N. Y. 











ENGINEER 
WANTED 


Graduate Civil Engineer 
with broad experience, a 
substantial portion of which 
has been in hydraulics. An 
excellent opportunity with 
a large public utility located 
in eastern 
Apply by 


education, experience and 


Pennsylvania. 
letter stating 


salary requirements. 


Box C.E. 181 
Civil Engineering 
33 W. 39th Street 

New York City 








BRIDGE 
DESIGNER 
WANTED 


At least four years of experi 
ence in design of highway 
bridges. Must be familiar 
with design of intermediate 
structures, and capable ol 
executing complete structural 
design of small bridges and 
elevated structures. Must be 
a graduate civil engineer 
Location — Washington, D.C 
Salary at approximately 
$5,200.00 per annum with 
periodic increases. Annual 
leave-—-26 days a _ yea! 
Pension plan. 


Executive Office 
Commissioners of the District of 


Columbia 
Washington, D. C. 
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tocation, Pittsburgh, 


.) Engineers, graduates 
rimarily in the design 
and highway and 
Engineers, young, 
e designing, but prin- 
structural steel and 
tures incident to the 
arations and railway 
Strnctural Draftsman 
th experience in this 
Location, 


ires 


“ 


alihcations 


wwwer, 25-54, graduate 
architectural degree or 
nal engimeer or architect 


ht ow ee! 


Civi. ENGINEER, young, for editorial work 
consisting of preparing descriptions of new 
equipment and materials in the civil engineering 
construction field, as well as abstracting reports 
and papers for publication and writing conven 
tion reports. Some market-data and editorial 
research involved. Must know how to write and 
be familiar with the basic rules of journalism, 
as well as have a knowledge of engineering and 
construction. Will attend meetings, press lunch 
eons and similar gatherings, to represent a pub 
lication and keep in touch with new developments 
in the field. Excellent opportunity. Location, 
New York, N.Y., Y-2316. 


Executive Director responsible for directing 
the activities and administration, including plan- 
ning, organizing and execution of a redevelopment 
program for a large city in southern California 
Preferably college graduate, with major work in 
business or public administration, city planning 
civil engineering, architecture or related subjects 


scale subdivisions, neighborhoods or housing 
projects; or governmental planning. Salary, 
$11,280 a year. Y-2318-S 

DESIGNER, graduate civil engineer heavy 


experience in water and sewage treatment, to 
carry out engineering and design work for a firm of 
architects and engineers Salary open Loca 
tion, northern Indiana R-5608 


DESIGNERS AND DerTAILERS 
reinforced concrete and steel bridges 
state highway department. Salary 
year. Location, Missouri, R-5620 


experienced on 
Work for 
$4,800 «a 


DEPARTMENT SUPERVISOR bridge engineer) 
35-50, graduate civil engineer or electrical engi 
neer, experienced with inland waterways, bridge 
department operations. Will run bureau con 
trolling 60 or 70 tenders, office personnel and 
maintenance crew Required to maintain, 
recommend improvements, make up budget, settle 


with 4 years’ experience 
neering or architectural 
ist have been in respon 
work related to urban or 
ems may be substituted 
hnical studies and analy 
rk will be required but 
e on the preparation and 
tudies, estimates, and 
ntment will be temporary 
examination at a later 
and Y-1980 


accidents, meet public, and handle personnel 
Should have knowledge of federal laws regard 
ing navigation, and state and city laws Salary, 
$4, 800-$5.400 a year Location Midwest 
R-5627 


and at least 8 years’ recent experience, of which 
at least 4 years were in a responsible administra 
tive capacity in promotional or organizational 
activities for civic or similar organizations or 
groups; or planning and development of large 





its const, ; - 
ind field e» ’ 4 
ny C48 6 - 


ce 


~ C 
— — PERINTENDENT with indus- 
or th ~ pment erection of general 
i ersence, to take charge of 


Strial by 
} Structure 
Betropolita 
UCTION 
relat 


rocess plant construction 
traveling. Salary, $6 500- 
cation, New York, N.Y | 





experienced, for com | 
ume of work on bridges | 

f and industrial plants 
at Virginia Y-2184 


rR 


ex, civil graduate, with 
ndamentals and methods 
cal experience in surveying 
‘ irveying and leveling 
as chief of party Must 
experience and salary 

lent of New Jersey 


* 


Ra 
* 


iA 
. 


* 


he, 


> 


0, civil graduate, ca 

as civil engimeer, with 
timating, and preparation 
eral engineering work 
grade-separation work 
ment helpful Location 





0, single, preferably civil 
ai) construction experience 
dings, structures, pipe 
Knowledge of Spanish 





ntract Salary, $5,400 a 
I » 
and onus Location 
be ie 2 moo nish, More Vurabie Loncrete 
ad upervisory design 


bridges harbors and 
thern engineering firm 


with ability Y-2272 


with Hydron Form Linings 


concrete and can easily be taken off 
after the desired curing period 
Hydron is mounted on wood forms 
with rapid fire staple guns and on steel 
forms with a special adhesive. Fur 
nished in flexible sheets, Hydron can be 


The near side of the concrete slab in the 
above photograph was cast against 
Hydron form lining. Note the smooth, 
unblemished surface obtained without 


10, graduate, with 12 to 
detail design and layout 
the last 5 years of which 
ponsible charge of rein 
tural steel design per 
with emphasis on the 
general supervision only 
mp houses, powerhouses 
tocks. gates, racks, trans 
and switching structures 
ge of specification writing 
for structures outlined 

f the mechanical and 
eculiar to the above struc 
$9,000 a year Some 
Headquarters Canada 





expensive rubbing. 

Hydron absorbs excess water and 
easily cut or trimmed 

Among the big installations where 
this product was used are: Fall River 
Dam, Noxfork Dam, East Sidney Dam, 
Whitney Dam, Cherry Creek Dam, 
Soo Canal and lock walls, Chain Rock 
Canal, Delaware & Chesapeake Canal 
Bridge Abutments, Maine Turnpike 
Bridge Abutments. 


eliminates trapped air from the surface. 
This makes the concrete several times 
more resistant to abrasion and freeze- 
thaw conditions. The case hardening 
effect is gradual from the surface into 
the mass for about an inch in depth. 
In addition to these benefits Hydron 
serves as a curing aid. When the forms 
are removed Hydron remains on the 


State Department of 
tary engineering, with at 
engineering experience 
nstble charge Starting 
a plan, civil NEW! Re-usable Rubber Bevel Strips Prove More Economical, More Efficient 

t «2382 


with straight edges. And being 
flexible, they are easily removed 
for many more re-uses. 


The bevels or grooves in the 
above photograph were made by 
U.S. Rubber Bevel Strips. These 


strips produce a smooth finish 


», preferably civil gradu 
engineering experience 
uments to contractors 







artments, and aviation 
lerable traveling in South 
2905 
2 A PRODUCT OF 


| degree and at least 

and construction exper! 
ducts to contractors and 
Salary plus  cost-of 


For more information write Hydron 
Department, United States Rubber Co., 
1 Market Street, Passaic, New Jersey 
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SIMPLEX 


TYPE MS METER 


Meets Highest 

Standards for 

~ Accuracy and 
Sensitivity! 





hortant } ive 


@ Bell si Lp d float translates the half power of the difleren- 


into uniform graduations of dial and chart. 


enly spaced charts.. . easily re id if hich as well as 


| ww rates, 


e 
I 
eH 


The Simplex Valve & Meter Company, Dept. 5,6724 Upland Street, Philadelphia 42, Pa. 


SIMPLEX 


COMPANY 





Ontinuous type integrator ell mates ntermitten 


ovement. 


rh accuracy of flow readings er long ranges 
) >t oF H tO 
ill panel or floor ‘ | i! ie | ! or spril r wound 
ck Optional 
ed ct Sstructlo Sl lifted Csi nat permits 
icing by plant personnel 


Write for full information to 


METER 


AND 


(| Continued 


Reconstruction, Ne; herlands. 7), 


numerable problen 
structing the war-ck 
Netherlands have by 
Ministry of Reconstr 
in a booklet entitied 
truction im the Net} 
the Netherlands Goy 
Service The booklet 
cise form what has 
plished since the liber 
inds and Rives a pro 
truction 


Soil Mechanics. R 
program on the perf 
flexible anchored bulk} 
lifferent types of soil 
the Navy Bureau of \ 
Princeton University 
by Prof. Gregory P 
ASCE, in a lithoprint 


veloped several new tect 


mitted the use of SR-4 
periods of time, and in 
condition below wat 
concerning the report 
to Professor Tschebot 


Lniversity 


Structures. Recent 
tions undertaken by th 


Laboratory of the Lehig 
Engineering Department 
ivailable in reprint fort 


sponsoring organization 
lude Plastic Behavior 

by W. William Luxio 
Bruce G. Johnston, M 
investigations made for 


Committee of the Weld 


cil ( ” par ” 
’ s Creer 


brook, R. D. Stout, 


reporting a research progra 
for the Fabrication Drvision 
Vessel Research Committee ol 
Research Council and 
Vibration Fatigue 1 

ductor, by Al-ting Yu Br 


| 


ston, which describesad 
conducted for the Bethlehem St 


Environmental 


their sanitary facilities has been pr 


the staff of the Publx 


vironmental Health Center at 


Ohio, in cooperation 


th 
Engineering Divisions of the 


of the listing, entitled 
: 


nd Sewaece dae fre 
may be obt iined on req 


in Charge, 


Cincinnati 2, Ohio 


Water Pollution. Stu 


ment of water ew 


report of the Board 
chased by matl for 
to the Department ol 


trial Research, Rex | 


tion of the Nes 


a, by C. J. Osborn, A 
und B. ¢ 


Sanitation. 
comprehensive listing of com! 


Environment 
Publ Health Service 


1s. 
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Desion or Steet Burcprnes. Sed. By H. D. Hauf 
and H. A. Pfisterer john Wiley & Sons, New 
York; Chapman & Hall, Ltd., London, 1949 
280 pp., illus., diagr charts. tables, 8'/,4*5 
in., cloth, $5 This book presents the general 
principles of structural design as applied to the 
framing of commercial, institutional, and resi 
dential type buildings. In this edition the mate 
rial on welded construction has been expanded 
In addition to a general discussion of welded 
framing connections, the application of welding 
to the design of plate girders and roof trusses is 
treated in detail The chapter on the design of 
beams has been rewritten, and a more detailed 
treatment of the use of safe loading tables in 

















cluded All the problems have been revised and 
ne has constently maintained the high- new ones added 
quality of materials and finest precision 
facturing in all of their Well Water Sys- 
. sae : ° 4g ell \ ater Sy Fium Mecuanics. Zed. By R. C. Binder Pren 
tallations. The smallest are just as sub- tice-Hall, New York, 1949 361 pp illus 
a construction and as high in effi- liagrs., charts, tables, 9'/«6 in., cloth, $5.65 
f operation and always produce pro- Che aim of this book is to present an introduction 
° to the fundamentals of fluid mechanics, keeping 
nately as much water as the biggest. physical concept and established quantitative 
t has been proven time and again to relations in the foreground. Statics, kinematics 
molete satisfaction of hundreds of ind dynamics are considered fol owed by discus 
ions of viscosity, dimensional analysis, and dy 
namic similarity Instrument hydraulic ma 
hinery, and particular cases of flow are then 
Layne builds a Well Water System treated Each chapter is followed by a list of 
) than fine casing, impellers, shafting, elected references and numerous problems 
° 
tillful manufacturing are used. 
> putation extending back over nearly 
2 suarter fs entur as the world's PRINCIPLES OF MECHANICS 2 ed By |]. L. Synge 
™ . Y os und B. A. Griffith, McGraw-Hill Book Co 
spacdie we water developers iS in- New York Toronto, London 1949 30 pp 
\ ed diagrs., charts, table om) x6 in cloth, $5 
his volume is a text for intermediate courses in 
' Layne Well Water Systems are equip- mathematics, physics, and engineering mechanics 
with the famous high efficiency Layne department rhe principal revision of thi 
bs Real Tusshtn p Th econd edition occurs in the rewriting of the ac 
; irDine Pu np ese pumps are count of the motion of a charged particle in an 
t gned and manufactured exclusively in lectromagnetic field Other chang include 
es own plant where every detail of their Amplification of the treatment of principal axe 
ruction and . bli . d h of inertia, and revisions in the material on For 
> > assem ing is uncer the cault’s pendulum, the pinning projectile and 
HON OF engineers. the gyrocompa rhe empha on units and 
dimensions has been increased A few add 
ptt c tronal exercise have been inserted and numer 
pax rite for catalogs and information am eiaeee enemas eidie 
» t Layne'’s complete service which 
des surveys, water strata explora- 
n. » pump installations, etc., for a com- ATISTICAL Y&AR-Book OF THE WORLD POWER 
CON} tEN No lata o ¢ ource nd 
Well Water System. Address LAYNE ee 2 soe oe ae 
0 mu isti o ; dited b 
WLER INC., General Offices, Mem- Brown. World Power Conference, 201-2 Grand 
h < 8, Tenn. Building rrafalgar Square London, W.C.2 
ote, 1048 2i2 pp., tables, 11 X8 in., cloth, £2 
° . } 
\ This compilation contain tatistics of the re 
< ources, production, stocks, imports, exports, and 
onsumption of power and power sources in all 
the countries of the world for which it was po 
| ble to obtain information The power sources 
ncluded are coals, brown coal and lignite, peat 
oke manufactured fuel wood petroleum 
benzole alcohol natural gas, manufactured 
gas, water power, and electricity Most of the 
. tatistics were supplied by government organiza 
tions in the countries concerned, and conform to 
nn tandard definitions which are reproduced in the 
text 
Si a al 
TRXTBOOK ”? Wool! PT RCHNOLOGY Volume I 
a el . . 
By H. P. Brown, A. J. Panshin nd C. C. For 
ree aith McGraw-Hill Book Co New York 
loronto, London, 1944. 652 py illu diagr 
LL WATE tables, 91/6 in., cloth, $6. This book is based 
m Identification of the Commercial Timber 
-- f the United State by Professors Brown and 
ATEC NIES: 1 si Panshin It offers factual information on the 
Ce Merieth. Ve. a tructure dentificatior genera propertiec 
’ . Lavr N thern € and maior defect of commercia wood n 
wy Paes the United tate The International Code of 
* 1 e-N west Nomenclature ised A new master key for the 
oO ’ ] i fix on of conifer« woods has beet dded 
a dentificatior 1a 
ern « Kansas and the glossary f technical term nlarged 
M ea . The” projected econd volume A cover the 
at "Ittsbure?t ‘ ‘ 
Ltd., London, Ont.” physical, mechanical and chemical properties of 
5S. A Mexico, D. F. vO 
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GRAPHIC RECORDS are 
the prime requisite in the con- 
trol and utilization of water. 
Stevens Type F Water Level 
Recorders are providing these 
graphic records daily in irri- 
gation, water supply, hydrav- 
lic experiments and sewage 
waste studies. 


The Type F Water Level Re- 
corder has been developed to 
provide automatic records of 
liquid levels at a minimum 
of cost. 


Write today for Bulletin 24 for 
o detailed description ofthe Type 
F Water Level Recorder. With its 
wide range of applications it will 
help you solve your particular 
recording problems. 


£C* LEUPOLD & STEVENS 


C=) INSTRUMENTS 
4445 W.E. Glisan St. Portiand 13, Ore. 





























EQUIPMENT, MATERIALS acd Mathod 


NEW DEVELOPMENTS OF INTEREST AS REPORTED BY MANUFACTije; 


Bituminous Paver Slide Rule 
\ MI S PAVING MACHINE, Model ealed joints between adjacent lanes, EASE OF OPERATION ompactnes: ow 
BP le of laying the most Lays any mat thickness up to 6 in., with low price are features of tiny pocket 6 
vI ~ material, hot or cold precision-smooth surface guaranteed by rule (6'/: in.) made of \ inylite 
ed r open texture ind = with its long straightedge equalizing runners The slide rule is a tiny AVing instr ' 
for lensity and longer-wearing ind automatic, hydraulic leveling pans for solving problems inv lving mult 
ng qualiti The machin which hold the rear screeds to level estab tion, division, proportion square : r 
LY vy width of paving between 5 ft 8 in lished by the center screed Weight of the root, cubes, and cube root Th * 
ind 12 ft ¢ nd can lay 25 foot pav machine and effect of its traction are never was developed principally for 
without special attach on the material being laid, thus there ts no students desiring to learn how to 
Ch ver is almost instantly ad premature sealing of material that re slide rule, and for other uses nies 


treme accuracy is not essentia! 
made of ivory-color material, print 
black and red. Pilastilite Products , 
32 Central Ave., Pawtucket, RI 


> 


Truck-Mounted Crane 


A '/, yp, 10-TON truck-mount 
and excavator has been am 
Known as the Model 44 Corsair 
chine travels at truck speeds, swi 


ry g 


5'/2 rpm and is convertible to all cr 
shovel attachments The six-whee 
dem-type carrier, built especially for 
mounting, is of 16 in.—45 lb 
beam construction. Outrigger 


% 


integral with frame—one pair 
front wheels and one pair behi 
wheels—to provide maximum rig 
stability. Improved boom clearar 
visibility are achieved by an offset 
man cab and tapered frame ends 
features include four 2(-in 
enclosed gears running in oil and a wor 
driven boom hoist. Oversize 





The BP-5 at Work 





justable for any width between 9 ft and quires aeration. The 6-ton hopper in 
12 ft 6 in. by merely turning a handwheel sures ample material for continuous opera 
ind without stopping the machine Hy tion, as fast as trucks can deliver. The ase © 
lraulic device automatically and positively machine offers users eight working speeds, 
matches level of course being laid with ranging from 5 to 50 rpm. Road speeds 
vdjacent course, curb, gutter or other range from .66 to 2.0 mph Power is 
grack ink maintaining exac tly correct from a 6-cylinder, radiator-cooled gaso 
thickness for final compaction by roller line engine of 37.5 hp at 1600 rpm, with 
The machine is also able to pave flush to throttle and governor control. Jaeger | 
url nd insures perfectly blended and Machine Co., Columbus 16, Ohio. 
~ 
Concrete Finish tion: the exterior bonding and finish coats 
ire mixed with sand as well as water rhe Model 44 Corsair 

\ SPEED FINISH for exterior and interior resulting compounds make a chemical as 
vew or old concrete walls has been di well as a mechanical bond with the con mounted on rigid antifriction Deal 
veloped Pet nent, uniform and prote crete Exterior speed finish is applied tn said to reduce wear and pkeet 
tive, this finish gives a remarkably smooth twocoats. The first fills voids and smooths The upper works is held 

is y to apply with a cork the wall. Since the second, or finish coat, conical hook rollers and 1 

float he exterior type, consisting of a may be applied after the roof is on, there ts in. diameter ball bearing. © 
On y t finishing coat gives a no more concrete to be poured and a uni tures include a full-vistot 

nooth, waterproof surface Phe regular form color can be obtained over the entire bers and a_ spring-load 
nterior finish, which requires but on tructurt Che special finish for interior brake The crane 1s 
ipplication, is so smooth that paint may valls can be left natural or painted No eight-cylinder gasoline ¢ 
applied directly to it, eliminating the bond coat is needed; there ts a plaster veloped 62 hp at ISU 
necessity of plastering the wall rhe in mooth surface which is amply covered by plete job data and other t ae 
terior finish is a speci owder that i me coat of cold water paint. Irvington Wayne Crane Div., American >tee* eg 
merely in vith water before applica Form & Tank Corp., Irvington, N.Y. Co., Inc., Fort Wayne 1, ls 


SINTERING 
1GINEEX . 


10 May 1949 *¢ CIVIL 








nt, Materials & 
js (Continued) 


Equ 
M 


uck Crane 


P&H Model 255-A 
ntly been announced 
, ft boom and 20 ft jib 
cessary because of the 
tability, even in mak- 
ipactness, af th 2-ton loads, operating 
RY Pocket The design of truck 
inylite 
ng instr 
ng mult 
juare 
t TI 

for 
w te 





Model 255-A 


greater safety with inde- 
ry, triple safe boom hoist 
is entirely independent of 
tions and prevents the boom 
g while raising or lowering 
lity is provided by the 





front axle construction 

provides greater flexibility in 

nore safely, under all condi 

front end tipping action 

j the load on the spring while 

ng. Harnischfeger Corp., Milwau- 
aee 14, Wis 


Compressor-Dump Truck 


-AiR”’ compressor-dump 
tion unit has been de 





LSSe mbly consists of either 
160 cfm auto-air compres 
ead of a standard dump 
k chassis. The compres 
ct from the truck engine 
y heavy duty power take 
ody un be employed to 
pavement, or other 


lged by the compres 


t functions as a regular 
compressor 1s not in 

y has many applica 
lighway department and 
helds It is also ideal 
actors and on strip mine, 
rks and pipe line proj 


mpressor Co., Kent, Ohio. 
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... cut design, construction and 


maintenance costs with a 


KOPPERS 
"Mado-t-Maasura" Budge 


@ Your savings start in the dratting room! Various types of abut- 
ment, bent, deck and railing bridges are detailed, dimensioned and 
blueprinted in Koppers “Made-to-Measure” Bridge Book. Select 
the types desired; then, on a data sheet, provide certain essential in- 
formation as to dimensions and site; send to Koppers for a quotation, 
Your project can reach the quotation stage in a fraction of the time, 
and with substantial reduction of the preconstruction expense us- 
ually required. 

Your savings continue through construction! By standardizing 
parts and dimensions, bridge members can be framed, treated and 
shipped to the job site all ready to be assembled. Erection can be 
made by highway crews plus local labor. No special equipment is 
needed. 

Your savings continue through the years! Bridge members are 
made of standard grades of wood—wood that has been properly sea- 
soned, then pressure-treated. This pressure-treatment protects the 
wood against decay .. . assures maximum life with minimum main- 
tenance. 
*With the use 


to have clear spans up to 76’. 


of rolled I beams and pressure-creosoted construction, tt ts pr ble 








If you are interested in trestle 


Tre 
bridge construction, send for a free / 
copy of Koppers ‘“‘Made-to-Measure” / (*) 
Bridge Book. 


KOPPERS PRESSURE-TREATED WOOD 
Wv 
































Monolithic Stacks 


e Built with “GUNITE” 


SINCE 1924. we have built more than 200 self 
supporting “GUL NITE” stacks for steel mills and 
other industrial plants 


In building the four stacks shown at the left, 
the old deteriorated steel stacks were used as 
forms lhey were not taken out of service 
during construction. Plywood forms are used 
for new construction and for extending the height 
of existing stacks 











The cost of building or rebuilding stacks with 
GUNITE” is surprisingly low The seamless, 
non-porous, monolithic nature of “GU NITE” 
stacks gives them a life expectancy considerably 
greater than stacks of steel or reinforced con- 
crete Many “GUNITE” stacks, in service for 
more than 20 years, are still in good shape with- 
out maintenance of any kind 


Details of stack construction and manv other 
advantageous applications of ql \V/ Th ” are 
pie lured and de Ne rihed ir Bulletin B 2 0 | re- 
quest on vour letterhead will bring vou a free copy 


EMENT GUNCOMPANY <:::"~ 


‘GUNITE CONTRACTORS CanENT Gun 


GENERAL OFFICES — ALLENTOWN. PENNA..U.SA 


07.02) aes. 


(hesed on Mew York City Busting Code! 
Write for — or call OReyon $ 2082 





DRILLED-IN CAISSON CORPORATION 


2 PARK AVENUE, NEW YORK 16, N. Y 


* SPENCER, WHITE & PRENTIS,. NEW YORK 
* WESTERN FOUNDATION CO... NEW YORK 
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Expansion Joint Remover 


A FAST, SURE METHOD 
asphalt expansion joints 
ways and airports has 


re TOVing oO 
streets, higt 


been devel 
The machine was develope — 


of highway maintenance ¢ igineers, to fill 
critical need that of a unit capable 


uniformly removing asphalt joint 
: 


equipped with an adequate Pick-up for 
waste material An exchangeable Cutter 


Joint Remover Unit 


iccommodates various width of joint 
the counter-clockwise motion of the 
head tends to pull the machine for 


thus helping the operator San Jose Pips 


& Tank Co., 1596 W. San Carlos St., S 
Jose, Calif 


Terra Cobra Wagon 


PRODUCTION OF the new I 
Wagon Model TC-W14 h 
innounced It is available com 
200 hp lerra Cobra Model TC 
is wagon unit Model W14 only 





Model TC-W14 


+t} ' 
for quick interchange with s 


ll models of Terra Cobra 
craper With a heaped « 


cu vd, and 14.0 struck, the 


toml hopper spot dumps 
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TRACING CLOTH 


for 


HARD PENCILS 








@!mperic! Pencil Tracing Cloth has the 
some superbly uniform cloth foundation 


ond transporency as the world famous 
mperial Tracing Cloth. Butitis distinguished 
by its special dull drawing surface, on 
which hord pencils can be used, giving 
eon, sharp, opaque, non-smudging lines. 
Erasures are made easily, without 
camage. It gives sharp, contrasting prints 
f the finest lines. It resists the effects 
f time and wear, and does not become 
oritftle or opaque 
mperial Pencil Tracing Cloth is right 


for ink dr 


Owings os well. 


aty IMPERIAL 
PENCIL 

TRACING 
CLOTH 


ff Ye.* 


erp 









Ss 
? 
ry 


LEADING STATIONERY AND 


DRAW WATERIAL DEALERS EVERYWHERE 


oe oe oe oe os oe oe ees os os oe ow oe J 


i -  - ee 


Equipment, Materials & 
Methods (Continued) 


tracks 


motion of body is effected by 


and ult 


ur controlled 


roller Positive fore 


cables reeved without reverse bends in 


such to contact load 
Cable ts Hopper 


which will pass rock up to 48 in. diameter 


i manner is never 


iccessible at all times 


ind stationary chassis bottom plate are of 


heavy abrasion resistant alloy steel The 


hopper is ruggedly braced on all sides 


Designed balance maintains complete 
stability even with hopper in extreme posi 
tion, permitting dumping over bank, ot 


into pockets of back-up, run-around, of 


run-over type. Wooldridge Mfg. Co., 
Sunnyvale, Calif. 
> 
Clamshell Bucket 
\ CLAMSHELL BUCKET ol « cu yd 


i lift truck is being announced 
variation of the al 
ittachment for 


The clam 


capacity for 
by Hyster as 
versatile 


nother 
re idy load gT ib 


specialized materials handling 





Materials Handling Unit 


shell is available only for the Hyster ‘*40 


lift truck 
supports ol the bask load grab is optional 
Operated by a lever at the 


The unit mounts on the sliding 


equipment 


driver's right, the clamshell opens and 
closes by means of the same hydraulx 
power which spreads and contracts the 


standard load grab Such 


bulk materials as sand 
fertilizer, materials, etc., are 
effectively tool A stand 
ird lifting height of & ft (to the botton 
of the closed bucket) make it 


ud im 


irms of the 
grain, chemical 
insulating 


handled by the 


i valuabk 


such operatior loading 
unloading trucks ind railroad’ cars 


Hvster Co., Portland 8, Ore. 
= > 


Speed Transmission 


SEAMAN Putvi- MIXERS 


STOP FISH 




















BY ELECTRONICS 


This patented fish control method 
employs modern electronics in over- 
coming a serious operating and mainte- 
nance problem. Fish of all sizes are kept 
at a safe distance from intake structures, 
or screens, by the use of an Electronic 
Control Unit. This equipment, gener- 
ating special electrical impulses, ener- 
gizes an electrode system designed and 
engineered for your particular fish con- 


trol problem. 


The Burkey Electric Fish Screen has 
been thoroughly proven through years 
of service in Condensing Water Intakes, 
Hydroelectric Plants, Water Systems 
and Industrial Pumping Installations. 


DOES NOT STUN OR KILL FISH. 


Recommended by State Conservation O fiicials. 


Free literature and quotations upon request. 


Electric Fish Screen Co. 


1130 No. Poinsettia Place 
Hollywood 46, California 
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srecciry ““CQOMMERCIAL’’ Pures 


When shafts or caissons are required, you save the con- 
tractor money as inexperienced labor can do a fast, safe 


job of erection. 


Write for our tunnel booklet. 





THE COMMERCIAL SHEARING AND STAMPING CO. 


YOUNGSTOWN, OHIO 





Send for catalogs 
descriptive of the 
latest foundation 


types and methods 


SPENCER, WHITE & PRENTIS, INC. 
10 EAST 40th ST. NEW YORK 16, N. Y. 


602 HAMMOND BLDG., DETROIT 76, MICH. 
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lished. The addition per 

tion to a much greater de; 
of aggregate of much | 

better pulverization of st 
more thorough blending o 
In addition, there is a pronounced savin 
time breakage and normal wear and % be 
the entire unit as well as f 






pulveriz, 
the Mixing 
diame ter 
r Clays ar 
tonier soj 


- Savings 
many jobs. It is now standard on all » 
torized models and extends the use of ; 


mixer to many types of construx tion actry 
ities that were heretofore impractica 

such as deep treatment of sub-hases, do 
toring of frost-Boils, and the large scak 
construction of macadam roads and airport 
bases. Seaman Motors, Inc., 305 N. 25th 
St., Milwaukee 3, Wis. 





+> 


Rubber-Tipped Vibrators 


A CONSTANT PROGRAM of research a 
development is carried on, in the labor 
tory and in the field, to determine mor 
economical and practical methods of 
crete placement Damage to expens 
form has long been a constant sour 
annoyance and expense to the contractor 


New Vibrators 


Realizing that a solution to this pro 


would save thousands of dollars im for 
placement cost, Viber has developed 

idea of using rubber-tipped vibrator 
Rubber-tipped vibrators proved to 
practical method of reducing form ¢ 

Plaster of paris inserts for architectur 
concrete, plywood or any of the popu 
moisture-absorbent form lining mater 
such as Celotex can now be vibrated wit! 
minimum amount of damage. Further 
information may be obtained by wmting 
Viber Co., 726 S. Flower St., Burbank, 
Calif. 


~ -—-—¢ 


Concrete Sprayer 


[HE DEVERE CONCRETE SPRAYER W! 
does a quick, complete, thoroug 





spraying concrete has made ordinary 
ind-miss methods of spraying 
obsolete The sprayer covers every 54 
inch of surface, systematically sc! 
tifically. The spray unit featut 
heads which simultaneously ™ 

Continued on page 10 
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CERING 


ENGINEERS 
Said it couldn’t be done 


Brunson has proved that hyper-sensitive 
surveying instruments can be engineered 
and constructed with the freedom of 
motion provided by ball bearings—by pro- 
ducing vastly superior instruments which 
retain their accuracy under the most ad- 
verse conditions 


Precision surveying instruments 


s, Levels, Rods, Tripods. 


ACCURACY 





distributed by 
CHARLES BRUNING COMPANY, INC. 
4754-54 Montrose Ave. @ Chicago 41, Ill. 








el 





TIDE GATES 





Fig. B-124-D 


A 


Two Type M Gates on Relief Cul- 
verts near Woodward Pumping Station, 
Plymouth, Pa 





Fig. B-124-C 


wo /2 x 72” Type M-M Gates on 
oby k Outlet Works, Plymouth, Pa. 


BROWN & BROWN, INC. 
Lib OHIO, U. S. A. 
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With the sprayer, on 
man can treat as much concrete in 20) min 


strip of concret: 


as can be done in a half-day by one man 
using old-fashioned methods. An extra 





Se 
Sprey Unit 


side nozzle is provided for spraying edges 
of concrete surfaces, generally difficult 
areas to cover thoroughly. The uniform 
spraying action of the sprayer makes it 
easy for the contractor to comply with con 
crete curing specifications simply by 
allotting a tankful of curing compound to a 
definite area. Devere Co., Racine, Wis. 


Power Cart 


BASICALLY DESIGNED to replace hand 
pushed concrete carts and wheelbarrows on 
construction jobs, the Gar-Bro power cart 
has proven its usefulness on any job where 
bulk materials are to be moved Phe 





Engine Driven Cart 


improved model incorporates several new 
features. A 7 hp four cycle gasoline 
engine enables the cart to climb 20% 
grades with a 2000 Ib load. All mov 

ing parts have been equipped with Timken 
tapered roller bearings requiring less fre 

quent lubrication. The construction of 
the cart is of all electric welded steel plate 
and tube 85 in. long and 39'/. in. wide, 
it will easily side dump on standard 5 foot 
runways. A loading height of 31 in. per 
mits loading from standard hoppers and 
mixers The basic tray carries 9 cu ft of 
concrete, with side boards 12 cu ft. Gar- 
Bro Mfg. Co., 2416 E. 16 St., Los Angeles, 
Calif. 


A modern” treatment of 
engineering problems in 


the construction of 


railroads . . . canals 

pipe lines transmission 
lanes . .. highways . . . and 
other modes of transportation 


ROUTE 
SURVEYING 


Third Edition 


By the late GEORGE W. PICKELS, 
and CARROLL C. WILEY, 
Professor of Highway Engineering, 
University of Illinois 

Here is a modern analysis of the prob- 
lems encountered in the planning, de- 
sign, layout, and construction of any 
type of transportation route. 


Contains New Data 


Many important changes have been 
made in this new edition. The 
chapter on string-lining has been 
completely rewritten to stress reasons 
rather than mechanical procedures 
behind each operation. It 
includes the latest procedure—the 
Portser Method.’ Another change 
is the inclusion of a discussion in the 
chapter on Spirals which outlines a 
simple procedure for computing the 
deflection angles when a set-up is 
made on the spiral. Also, to meet 
the demand for greater precision 
brought on by the use of flatter curves 
on both railroads and highways, the 
§-place tables of natural trigonometric 
functions have been replaced by 


7-place tables. 





April 1949 

434 peges 

128 illus. 
$4.75 


10-DAYS’ 
EXAMINATION 
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if there’s dust 
on it...it may be 


Heavy Scrap 











HEAVY SCRAP 


it’s needed to make move bloee! 








One half of all the raw material used in 
steel plants (and foundries, too) is scrap. 

Today, the scrap we're getting does 
not include enough Aeary scrap. More 
heavy scrap is needed to produce bet- 
ter steel faster 

And what is heavy scrap? 

Heavy scrap is three things: 


1. the“‘left-overs” of iron and steel pro- 
duction, fabrication and machining. 


2. junked autos and farm machinery. 


3. obsolete iron and steel equipment 
in factories, such as old machinery, 
dies, jigs, fixtures, chain, ete. 
But—the “‘left-overs” are not great 
enough today to fill the unprece- 
dented demands for production. 
And, with replacements scarce, less 
junked autos and farm machinery 
have entered the scrap supply line. 
So — only by digging out all the 
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never-to-be-used odds and ends of 
broken, worn-out, and obsolete fac 
tory equipment . . . can the mills and 
foundries get all the heavy scrap they 
need —the type that makes better steel 
—and faster. 

It's your job to do this. 

Institute a steel scrap salvage pfo- 
gram in your plant. Appoint one top 
official of your company to take full 
responsibility. Have him consult with 
your trade association's Scrap Drive 
Committee and local scrap dealers 

Do this now. 

We do not have enough heavy 
scrap to take care of domestic needs 
and ERP... let alone an emergent 
reserve for nation- 
al security. 

More heavy 
scrap... one mil- 
lion tons of it... 
is the answer, 
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MAYO PNEUMATIC 
GROUTER 


A Simpl« d 
Efficient Ma- 
chine tor Flac- 


ing Low Pres- 
sure Grout in 
Tunnels, Mines, 
Shafts and 
Foundations It 
can be used on 
Railroad Sub- 
grades and can 
be easily con- 
verted into @ 
‘Pea Shooter.” 





Write for Bulletin No. 13 which de- 
scribes this Grouter, and Discusses the 
applications of Grouting. 


ROBERT S. MAYO 


CIVIL ENGINEER 
LANCASTER, PENNA. 


Specializing in the Design of Equip- 
ment for Tunnels and Mines: 


Stee! Forms, Tunnel! Shields, Air Locks, Jumbos 
and Heed Frames 


































FOR 40 YEARS 


DIFFICULT FOUNDATIONS 
HERCULES STEEL PILES 
UNDERPINNING 


NO JOB TOO LARGE... 
NONE TOO SMALL 


FREE CONSULTATION 
SEND FOR CATALOG 


155 E. 44th Street 
New York 17, N. Y. 
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Literature Available 


CHARACTERISTICS OF MeErTALs—A 63 
page booklet entitled ‘Fundamental 
Characteristics of Revere Metals” gives in 
non-technical language the 
nology of copper, brass and _ bronze 
Among the topics covered in detail are 
copper and its alloys; 
hardness; 
fications 


basic tech 


cold working and 
annealing, corrosion, and speci 
Included is a 7-page glossary 
of metallurgical terms. Revere Copper & 
Brass Inc., 230 Park Ave., New York, 
A 


DRAGLINE OPERATIONS——Revised edi 
tion of ‘‘How to Get The Most Out of a 
Page Automatic Dragline Bucket” is now 
available his 20-page booklet has de 
tailed information on dragline operations, 
which makes it a veritable handbook for 
operators. How to select the right siz 
bucket, how the bucket operates, how to 
use it and care for it to get maximum pro 
duction, are a few of the subjects discussed 
and illustrated. Page Engineering Co., 
Clearing Post Office, Chicago 38, III. 

MOLDING folder 
describing 
pneumatic rubber tubing for molding ducts 


Mernop—A_ 4-page 
Ductube,”’ a newly developed 


or holes in concrete or other mastics, has 
been released rhe bulletin suggests that 
these ducts may be used for power, light, 
and telephone also for drains, 
grout holes, air radiant heating and et 
Diagrams illustrate the four simple opera 
tions for molding ducts. Ductube Co., 
940 Shoreham Bldg., Washington, D.C. 


lines 


PREATMENT—Bulletin No. 70 
entitled ‘‘Waste Treatment to Comply with 
Stream Pollution Control Regulations’ 
has just been released. It is intended pri 
marily to inform the industrial plant execu 
tive or municipal engineer, who is charged 
with responsibility for pollution control, of 
the latest important methods of 
treatment rhe bulletin describes briefly 


WASTE 


waste 


the general problems involved and then 
discusses the principal treatment methods 
Actual case studies are reported. Infilco 
Inc., 325 W. 25th Place, Chicago 16, III. 


PHOTOGRAPHIC INSTRUMENT DISPLAYS 
A number of attractive 2-color reproduc 
tions of engineer's transit are available 


The large (18 * 24 in.) cardboard mounted 
photographs ire 


prepared especially for classrooms, com 


laminated and wert 


pany libraries, business libraries, business 
offices, etc., and are ready to hang The 
posters are particularly suitable for visual 
education, traiming, and display purposes 
The David White Co., 315 W. Court St., 
Milwaukee, Wis. 


DigseL ENGINes The many fields to 
which users have applied diesel power art 
highlighted in a 16-page illustrated book 
let designated Form 12109 The pub 
lication points up installations in hotels, 
ski-lifts, 
crushers, 
refrigerating plants, pipelines, 
sors, shovels, locomotives, hay balers, feed 
Caterpillar 


sawmills, gins, drill rigs, rock 
mining, water pumps, dredges, 


iir compres 


mills and irrigation pumps 
Tractor Co., Peoria 8, IIl. 





Save time and money 
on construction jobs 














The reference aid that 
helps you solve your 
toughest construction 
problems 











With the construction work that lies ahead for 
every engineer, it is only up to you to assure 
yourself of superior workmanship—ensure your 
work of the finest structural qualities—by pro- 
viding yourself with this revision of the famous 
Hool and Kinne Library—the books whieh for 
years have been providing structural engineers 
with the facts they need on every problem con- 
cerned with the design and construction of civil 
engineering structures. 


HOOL AND KINNE’S 





Structural Engineers’ 


Handbook Library 


Revised by R. R. ZIPPRODT 


ind prepared by a staff of sizty-three well-known 
engineers, each a specialist in his field. 


6 volumes; 3763 pages; 2719 illustrations; 
63 contributors 


Each one of these six volumes is a complete 
reference in itself on some aspect of structural 


engineering. The library 


p’*COVERS the how and why of foundation and 
substructure design and construction, the general 
theory of structural members, the detailed design 


of such members and the design of their connec 
tion with other members 

p> EXPLAINS the principles of statics, reactions 
moments and shears in beams and trusses, in 
fluence lines, methods of computing stresses in 
iateral trusses and portal bracing 


® GIVES details of design and construction of 


steel, tumber and concrete structures of all types 


EXAMINE IT FREE! 


We invite y« 
self, because we know that that is the one way 


yu to inspect these books for your 


ou can realize their true value to you, and to 
uu do. You want to back up your 
easy-to-get facta, and 
you want to make your workmanship worthy of 
Therefore, the beat 
can make is to add to your own 
experience the tested working aids given in this 


the jobs that y« 
ywwn knowledge with sure 


our best time and effort 
nvestment you 


iependable reference library 


Send for all six books, and allow them to go 


work for you on your toughest problems 





10-DAY TRIAL EXAMINATION 





' 
| McGraw-Hill Book Co., Inc., 330 W. 42St.N. ¥.18 
| Yeu may send me Hes! and Kinne’s Seructural Bagincers 
| Library for my inspe lf che books prove satisfa 
| send $4.75 l ays a 5 per th 

’ I have paid the f ¥ ct rk $290 74 Te «ob 

i av ft 
| 
| 
| 4 
| 
| 
| 
| G-5-49 
| i : 
aS a ee en ae J 
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MacArthur 


ORGANIZED 
1910 


MacArthur 
CONCRETE PILE CORP. 


18 EAST 48th STREET 
NEW YORK 17, N. Y. 


CINCINNATI * BOSTON 
NEW ORLEANS 


CAST-IN-PLACE 
PRECAST 
COMPOSITE 
STEEL 
PIPE 
TIMBER 


PILES 


Also: SOIL AND ROCK BORINGS 


Do you know that 
every year thousands 
of plants are made 
SAFER 
MORE COMFORTABLE 
MORE EFFICIENT 


IRVING GRATINGS 


OPEN STEEL MESH FLOORING 


IRVING SUBWAY GRATING CO. INC 


ESTABLISHED 1902 





Literature Available 
(Continued) 


Dowel! INSTALLER—Bulletin K-10 
operation of the Flex-Plan 

nechanical dowel installer The machine 
vil ind tie bars into the con 
crete slab and rides on forms behind the 
on-the-job photo 


overs the 
rates dowel] 
finishes Employing 
graphs, the new bulletin shows in detail 
the operation of the machine. Flex- 
Plane Co., Warren, Ohio. 


Pump Lire ImMprovep-—How the selec 
tion of materials for the construction of 
pump and pump parts can add to the life 
of such units is told in a new booklet 
entitled How to Get Longer Service 
From Your Pumps It contains eight 
illustrated pages showing how corrosion, 
corrosion-fatigue erosion and wear affect 
pump life The International Nickel Co., 
Inc., 67 Wall St., New York 5, N.Y. 


Bulletin 
2157 describes the latest equipment for 


SWIMMING Poo.” EQUIPMENT 
recirculation, filtration, chlorination, soft 
ening and pH control. Manual and auto 
explained and many 
A complete 
ories, such as suction cleaners, 


matic valves are 
installations are illustrated 
line of acce 
heaters and test kits, are described Com 
plete specifications are given. Permutit 
Co., New York 18, N.Y. 

PORTABLE CONVEYOR—An 8-page bull 
tin, just released, contains information on 
the all-purpose Model 363 portable belt 
conveyor The versatility, adaptability 
ind capacities of the 363’s, which are mad 
in lengths of 25, 30 and 35 ft with plain or 
cleated belts, are outlined in the booklet 
[wo pages of applications are helpful in 
suggesting possible uses that the 363 may 
be adapted to. Drawings show how the 
conveyor may be adapted to many condi 


tion Barber-Greene Co., Aurora, IIl. 
Hyspeep WuiIncH—Specifications and 
features of the new Hyster hyspeed winch 


for use with Caterpillar D8, D7, D6, and 
DW10 tractors are described in form no 
1121 The winch is light weight, high 
peed, friction driven, single drum and fre« 
pooling It is primarily designed for high 
peed logging over rough ground where a 
arge size tractor ts needed, yet the wood is 
mall The unit can also be used for a 
number of industrial applications, the de 
ign being such that it will fit nicely into 
tiff-leg crane boom designs Hyster Co., 
Portland 8, Ore. 


PiPING BooKLets—Two 
ooklets of particular interest and 


INSULATED 
} 


practical usefulness to engineers, who deal 
with problems involved in insulated piping 
distribution systems have been recently 
published Engineering Data for Under 


vind Steam Distribution, Section 480-2”’ 


gre 

leals with the layout of the route, methods 
f estimating steam load steam flow 
charts and table ypical Engineering 
Drawings, Section 480 reproduces 


wctual drawings used in a wide variety of 
insulated piping installations The Ric- 
Wil Co., Dept. A23, Union Commerce 
Bidg., Cleveland, Ohio. 
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GLOSSARY: 
WATER AND SEWAGE 
CONTROL ENGINEERING 


{ Wealth of Engineering Terms 
276 pages with 4,200 Definitions 


and Cross References 


The result of 13 years’ efforts by lead. 
ing experts, this dictionary is acclaimed 
as most comprehensive and author 
Endorsed and issued by the 
American Society of Civil Engineers in 
cooperation with the American Woter 
Works Association, Federation of Sew 
Associations and the 
American Public Health Association, 


tative. 


age Works 


Price $2.00 
(50°% discount to members for first copy} 


A limited number of cloth boud 
copies available at only $1.00 extra 
per copy. 


SEND AT ONCE 
USING THE COUPON BELOW! 


American Society of Civil Engineers 
33 West 39th Street, New York 18,N Y 


Piease forward “GLOSSARY: Water ond 
Sewage Control Engineering,” os indiccted. 


covered at $2.00 


copies paper 
‘ “ 1,00 
one copy only ‘ 
(To Member! 
copies cloth bound at $3.00 
2.0 
one copy only 
(To Members 


Payment is enclosed herewith 
Nome 


Grade Membership 


Address .. 


GOP. coccosvcenss 
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